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LIDGERWOOD M’P’G CO., 


Boston. Chicago. 
: Philadelphia. 96 Liberty Street, Portland, Ore. 


Cleveland, O. New York. New Orleans. 
STANDARD 


High-Speed 
Hoisting 


Cableways, 


Hoisting 


; AND 
Engines. 


: Builton the aay, on orn Conveying 
Duplicate Ty eae , 
Part System. Sa — Devices, 


For Canal and Trench Excavating, Dam Sealing. Wall and Pier Butiding, Mining, 
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NON-CARBONIZING OIL_~ 


FOR USE IN AIR CYLINDERS OF 


< AIR COMPRESSORS, 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 





Office and Salesroom, No. 59 WATER ST., NEW YORK, U.S. A. 
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SOLE BUILDERS OF 


REYNOLDS AIR COMPRESSORS 


(Especially Efficient Automatic Valves.) 


TWO-STAGE RIEDLER AIR COMPRESSOR DRIVEN BY CROSS COMPOUND CORLISS ENGINE, 
BUILT FOR THE ANACONDA COPPER MINING COMPANY. 


RIEDLER AIR and GAS COMPRESSORS 
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¥ An Important Connecting Link in Compressed Air Service. 


Moran Flexible Joint 


For high pressure, indispensable. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 


* LOUISVILLE, - - - - . KENTUCKY. 
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ULSOMETER . 


STEAM (PUMPS: 


Pump Gritty, Judy: Water 


with no more injury to their working parts than 
to the pipes the material passes through. 
Require no special foundation. Can be 
raised, lowered or swung from a derrick 
without interfering with its operation. 
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Send for our special proposition. 


PULSOMETER STEAM PUMP CO., 


128 Greenwich Street, New York. 
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Re B. IF. Goodrich Conjpany. 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 35 New Montgomery Street. 


Rubber Goods_. 


: 
: 
: OF FINE QUALITY, 
: 
: 





HOSE FOR ALL PURPOSES. Gx 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 





STEAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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‘ The Draftsman: 


A MONTHLY PAPER 
$1.00 per Year “” 


4 Months’ Trial 25 Cents 
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(Compressed Air. 


Practical information upon Air-Compression y 
and the Transmission and Application ‘ 
of Compressed Air. 
$By FRANK RICHARDS. 12mo, cloth, $1.50 
John Wiley & Sons, New York. 
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; ‘Compressed Air” ; 
Published Monthly. y 
This is the only publication devoted to the useful application of compressed ? 
air, and it is the recognized authority on all matters pertaining to this subject. 

RATES OF SUBSCRIPTION. 
United States, Canada and Mexico, : ; ‘ , P per year, $1.00 Q 
All other Countries, : ; 4 ‘ : 7 ; ‘ 1.50 0 

Single Copies, . : : . . : : -I0 
SPECIAL, 0 
Clubs of ten subscribers, . 


<> f 


whose association with compressed air require the widest know ledge of the 
application of air power is called to this Special Rate. It enables them 
to place the magazine in the hands of operators of compressed air 
apparatus by club subscriptions at an extremely low cost. 


LIST OF BOOKS ON COMPRESSED AIR. 


Volume No. 7, Compressed Air,”’ s ; . . cloth, 2.00 


March, 1902—February, 1903, inclusive. The twelve numbers of 
‘*Compressed Air,’ which make up this volume are profusely illustrated 
with fine half- tone e ngravings and line cuts of a large number of important 
applications of compressed air. 


. . . ° ° 5.00 
The attention of Engineers, Superintendents, Railroad Master Mechanics, 
Manufacturers of Compressed Air Appliances, Students, and all others 
“Compressed Air Information,” Edited by W. L. Saunders, . . . cloth, 5.00 
A Cyclopedia containing Practical Papers on the Production, ‘Transmission and 
Use of Compressed Air 
** Pumping by Compressed Air,’ by Edward A. Rix, . ‘ ° 7S 
A practical treatise on this subject, containing valuable batenuation, with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 
** Compressed Air,”’ by Frank Richards, . ; ' . cloth, 21.50 
Compressed Air, by Frank Richards. Contains practical information upon air 
compression and the transmission and application of compressed air. 
“Liquid Air and the Liquefaction of Gases,” by Prof. T. O’Conor Sloane, 350 pages, 2.50 


Experiments upon the T —— of Power by Compressed Air in Paris, by A. 
B. W. Kennedy, F. R.8., Inst. C. E., Emeritus Professor of Engineering i in 
University College, Daath The Transmission and Distribution of Power 
from Central Station by C ea Air, by William Cawthorne Unwin, B. 
S. C., F. R.8S., M. Inst. C.E., ° ° : * 


The Transmission of Power by Compressed Air, by Robert Zahner, M. E.,  . -50 


Tunneling, “ ‘wer treatise, by Charles Prelini, C. E. With additions by 
Charles S. Hil E. 150 diagrams and illustrations, ° cloth, 3.00 


‘¢ Transmission of Power by Fluid Pressure,’’ by Wm. Donaldson, M. A. cloth, 2.25 
(M. Inst. C. E.) 


Forwarded postpaid on receipt of price. 


“COMPRESSED AIR,” 26 corrianpr st., NEW YORK. 
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HEAT YOUR RIVETS 


WITH 


OIL 


CHEAPER 
QUICKER 
BETTER 


Send for Particulars 


WE ALSO HAVE 
OIL BURNERS 


FOR EVERY PURPOSE 


ROCKWELL 
ENGINEERING CO. 


NEW YORK 
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Special Hose and Tubing for Pneumatic Tools 


Special atten- 
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tion is called to 
4 the excellent 


quality of our 


Tubing and Hose 
for Pneumatic 
Tools and 
Pneumatic Equip- 
ment of all 

kinds. 





This tubing and hose is guaranteed not to flake or peel off and get into the delicate valves and 
port openings in the tools, thus avoiding a great deal of trouble and delay to the operator. 
MANUFACTURED EXCLUSIVELY BY 
The Peerless Rubber Manufacturing Co. 
NEW YORK 


FOO OOOO OOO UVC U VCORE UVC OCU UU VU UCVCCCUCCCVCCCCCCCCCCC™ 
al i i i hi hi hi hi hi hi hi hi hi i hi hi hi hi hi hi hi hi hi ha hi i ha hh hi ha hi ha ha ha ha hi ho bt i tbe 


 & &p fp be he bn be hn he be bn bn hn be be be he be he hn he he he he he he he he he hn hn i hn hr 





bp be be bn bn he bb bn he he he hh he ha he Me Me Me Mi Me Me Me Me i Mi Ma Me Me Mn Me a he 
» fp Op fe be bo be by bo be bb by be be ho be bo hh hi he ha he hi hi he hi hi ha hi hi hd 


. bbb bb bb ft bb ty by ty be by be by by be by bb bn be hn hd 


a 





,% 
i i i hi hi hi hi i 

















6 COMPRESSED AIR. 








CHAS. G. ECKSTEIN, M. E. 


KAISER WILHELMSTRASSE 49 .. .. 


BERLIN, C., GERMANY 


Pneumatic Tools and Appliances 


American Manufacturers of First-Class Tools and Machinery 
in above line, seeking an effective representation abroad, 
are respectfully invited to correspond with the 


NEW YORK OFFICE, 249 CENTRE STREET 


Mannesmann Seamless Rolled Steel Tubes 





FOR GASES, COMPRESSED AIR, ETC. UNDER HIGH PRESSURE 


CHAS. CG. ECKSTEIN 


249 CENTRE STREET 


NEW YORK 
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a 
AIR PROOF, “OIL PROOF, 
HEAT PROOF, SOFT 
AND FLEXIBLE. 


E. F. HOUGHTON & CO ff 


247 West Somerset St., Philada. 
194 Lake Street, Chicago. 





THE PAXSON-WARREN 





Sand Blast Machinery 









For Cleaning Iron, 
Brass and Steel 
Castings 


For Cleaning Bridges 
and Steel Cars pre- 
paratory to Painting 





CORRESPONDENCE 
SOLICITED 


MIXER 








J. W. PAXSON CO, 


Foundry Supplies and Equipment 
PHILADELPHIA, PA. 
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|‘ CAMERON STEAM PUMPS 


“THE WORLD’S 
BEST PUMP” 


THE STANDARD OF EXCELLENCE. 


AT HOME AND ABROAD. 


Conceded to be the most DURABLE, 
RELIABLE and EFFECTIVE on the market. 


A.S.CAMERON STEAM PUMP WORKS 


pw OlOh wl ©) 3 ee KEY NEW YORK CITY N.Y. US.A. 
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DESCRIPTION OF WELLS AND INFORMATION 
NEEDED FOR ESTIMATES FOR 
INSTALLATION OF THE 


AIR LIFT SYSTEM 


1—Number of wells. 

2—Distance apart. 

3—Inside diameter of each at different depths. 

4—Total depth of wells. 

5—Is more than one stratum of water tapped, and at what point or 
points from the surface? 

6—If screens are used, state at what depth or depths, and kind of 
screen. 

7—Depth from surface to water level when not pumping. 

8—Depth from surface to water level when pump is in operation. 

g—Size and kind of pump used. 

10—The largest yield obtained from the well (or wells). 

11—Quantity of water required in gallons per minute. 

12—How far from the well will the air compressor be placed (approxi- 
mately) ? . 

13—How many feet from boiler to compressor (approximately) ? 

14—What is the working steam pressure carried ? 

15—If it is necessary to lift the water above the ground level, state 
how high. 

16—If a belt driven air compressor is preferred, state kind of power 
available. 

(In addition to the above, please state the character of the liquid to be 

pumped, if itis other than water.) 


Name. 
Post office address 
County 


State 


THE PNEUMATIC ENGINEERING CO., 


No. 128 Broadway, New York City. 
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: We invite correspondence from engineers, con- 
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Developing the Air Compressor. 


The attention of makers of air com- 
pressors is being attracted more and 
more by the possibilities of the electric- 
ally driven compressor. Much has been 
said in COMPRESSED ArR about those ap- 
parently rival powers, compressed air 
and electricity, which are gradually com- 
ing to work in harmony with each other. 
That the coming years will see great de- 
velopments along that line, any one who 
is acquainted with the progress of com- 
pressed air machinery cannot doubt. 

The general movement among the 
manufacturers of the United States who 
use machinery ofany size is to abolishthe 
long lines of shafting, and to substitute 
the direct-connected or geared motors, 
supplied with current from one or more 
large generators in a central power sta- 
tion. Belt machines are still plentiful, 
but each new factory shows a tendency 
to eliminate much of the shafting and 
belts, taking advantage of the economies 


and greater safety which have been 
proven in almost every case to follow 
the introduction of individual electric 
motors for each machine. To meet these 
changed conditions, the designs of many 
machine tools and other labor-saving 
contrivances have been more or less al- 
tered. Air compressors will naturally be 
similarly affected. A wide variety of re- 
quirements for electrically driven com- 
pressors will preclude, for the present, at 
least, the adoption of any standard types, 
aad such machines will in most cases 
continue to be designed to suit the de- 
mands of each individual case. 

While the next few years promise a 
rapid development of these electric ma- 
chines, it does not mean that the belt- 
driven compressor is to be superseded. 
It will tend rather to a further extension 
of the use of compressed air machinery. 
There was a time when the economical 
development of power in the air com- 
pressor was the least thought-of subject 
duringits construction. Economyof floor 
space and small first cost were the prin- 
cipal considerations. The competition of 
electricity and the general progress of 
the age have combined to change this 
viewpoint. Now the compressor manu- 
facturer is carefully considering the 
problem of securing the most economical 
results from the machine and is willing 
to sacrifice much toward accomplishing 
this end. The result is a wonderful im- 
provement in the efficiency of com- 
pressed air machinery. 

Among the recent improvements which 
have figured in this direction are the im- 
provements in the efficiency and dura- 
bility of the valves, the compounding of 
the cylinders with an intercooler be- 
tween them, and the water-jacketed: air 
cylinders. While the wisdom of cooling 
the air during the course of compression 
has been realized and this policy is be- 
ing generally pursued, the advantages to 
be obtained by reheating the air just pre- 
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vious to its use do not seem to be so well 
appreciated. It is along these lines that 
some great economies can be and surely 
will be made in the near future. 





Compressed Air for Railway Brakes. 





There is no more important applica- 
tion of compressed air than as the power 
operating the brakes on the modern 
railway train. Since the advent of the 
railway air brake, wonderful improve- 
ments have been made possible in the 
running of trains, while the factor of 
safety has been greatly increased. While 
the locomotive brakes do not absolutely 
require air to operate them, no other ar- 
rangement has yet been found which will 
in any way fill its place in controlling the 
brakes of an entire train. 

It is only of late years that the use of air 
on freight trains has been general. This 
has been brought about through legis- 
lation. There can be no doubt that 
these brakes greatly reduce the danger 
of operation in the freight service. Fail- 
ure, however, to take advantage of these 
brakes or attempts to operate them 
improperly still result in occasional ac- 
cidents. The friends and advocates of 
this system should do all in their power 
to extend an intelligent understanding of 
the brakes among the men who are 
called upon to operate them. 

One interesting feature of the air 
brake question was discussed at length 
in a paper read before the Traveling En- 
gineers’ Association, bv Mr. Frank P. 
Rosch, of the Chicago & Alton Rail- 
road, extracts from which are published 
in another part of this issue. 





Pneumatic Tube System in the New York 
Stock Exchange. 





There is probably no place in the 
world where such a volume of business 
is transacted within so few hours, where 
accuracy is so imperative, and speed such 
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a factor as on the floor of the New York 
Stock Exchange. 

In planning the erection of their new 
and palatial quarters in the building just 
completed, the Building Committee of 
the ‘‘ Exchange,” in addition to all the 
numerous details and modern improve- 
ments which go to make up the luxuries 
and comforts expected at the present 
day in a building of this nature, were 
confronted with a problem, which to the 
average layman and even the experi- 
enced member of the Exchange would 
seem to be beyond human power to 
satisfactorily solve. 

Taking into account a few of the out- 
side matters upon which to a large de- 
gree the business of the “ Exchange” 
depends, notably the business with the 
several telegraph and cable companies, 

















THE ARBITRAGE DESK, WHERE MEMBERS WHO 
DO AN ARBITRAGE BUSINESS WITH 


LONDON OPERATE, 


news bureau and messenger service, and 
the problem presented was, first, how to 
arrange a service so that two members 
of the Exchange sending telegrams or 
cablegrams at the same instant, by dif- 
ferent companies, would be sure of their 
reaching the operators’ hands simul- 
taneously. 

Second, how to arrange a service so 
that the several telegraph, cable and 
messenger companies would receive such 
messages without advantage to either, 
regardless of the distance of their offices 
from the floor of the Exchange. In ad- 
dition to the above, it was also impera- 
tive that members should have the same 
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service from 
change floor. 

As the number of members of the old 
Exchange had increased, the space 
formerly occupied by telegraph and cable 
companies, as well as messenger offices, 


all portions of the Ex- 
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THE MEMBERS’ DESK, ONE OF FOUR ON THE 


BOARD ROOM FLOOR, 


had to be given up to the Exchange 
proper, and these companies had to seek 
new quarters. 

One of the telegraph companies had 
its office located immediately under the 
Stock Exchange Board and all the mem- 
bers had to do was to drop their mes- 
sages, both telegraph and cable, through 
an opening in the floor to the room be- 
low, where they were picked up by mes- 
senger boys and turned over to the 
operators, whereas with other companies 
it was necessary for the members to go 
to the entrances of the Exchange and 
hand their messages to boys to take to 
companies in adjoining buildings. 

It will be readily seen from the above 
how important a problem the Commit- 
tee had before them, especially as the 
number of messages was generally from 
10,000 to 15,000 during the five hours of 
each day’s session of the Exchange, even 
without any unusual excitement in the 
market. 

After a careful examination of all 
modern methods of transmission, the 
Building Committee finally decided on a 
system of pneumatic tubes as being the 
most satisfactory, because sure, secret and 
safe. 

To ascertain the volume of business 
that would necessarily pass through the 


—— 


tubes an account was taken of all mes- 
sages sent from the Exchange for sev- 
eral years previous, the daily average 
ascertained, and this amount more than 
doubled to allow for future growth. The 
future location of all the several out- 
side companies was also ascertained and 
the length of pipe necessary to run from 
each to the floor of the Exchange. With 
this data the contractor proceeded to 
lay out, construct and install the plant. 
There are 93 pneumatic tube terminal 
stations located on the Board Room 
floor; of these 70 stations connect with 
the various telegraph and cable offices; 
10 stations connect with the Bond- De- 
partment, one with the Secretary’s of- 
fices, one with the Luncheon Club, one 
with the smoking-room, and the balance 
with the officers and other departments. 
Each station is designed to accommodate 
one carrier every five seconds, thus giv- 
ing a capacity of twelve per minute. 
The time of transmission to any point 
is four seconds, irrespective of the length 
of the line, allowing one second for the 
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DESK OF THE WESTERN UNION TELEGRAPH 
COMPANY. 
terminals to readjust themselves, giving 


a total capacity of 300,000 in a day of 
five hours. 
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The method of operating is as follows: 
After receiving a message intended for 
delivery, the carrier containing the mes- 
sage is placed in the tube and the ter- 
minal door closed. This operation auto- 
matically turns on the air behind the car- 
rier, and forces it to the extreme end of 
the tube, or its destination; the air is 
then automatically shut off, the door 
opens at point of dispatch, and the tube 
is in condition to receive another carrier. 

There are four central stations on the 
Board Room floor in addition to a sep- 
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outline may be of interest to the general 
reader. The system is known as a Pres- 
sure System, wherein air is compressed 
into tanks or reservoirs, and there held 
until required for the despatching of car- 
riers. The compressors used in com- 
pressing air are of the duplex type, auto- 
matically controlled, such control being 
regulated by the air pressure in the res- 
ervoirs, thus giving an absolute equality 
of pressure at all times, under all con- 
ditions. This air is conveyed to the 
various stations by means of iron pipes, 











AIR COMPRESSORS AND AIR RESERVOIR. 


arate station for members doing arbi- 
trage business with Europe, all of which 
correspond with and carry out the elab- 
orate scheme of decoration found 
throughout the entire building. The 
desks are of oak with marble back, cor- 
responding with the wainscoting and pil- 
lars, and the terminals, themselves of 
rather ornate design, are finished in an- 
tique copper. 

While a technical description of the 
method of operation of this plant would 
not be pertinent in this article, a rough 


and at the different terminals is 
nected with the tube system. 

The tube system itself is of brass, with 
a diameter of 2% inches, all exposed 
portions being finished in antique copper. 

The system is so designed throughout 
that power is only used as required, 
in proportion to the work done, thus as- 
suring the greatest economy, while its 
capacity is more than ample to meet any 
extraordinary conditions, or panic, 
should one arise. 


con- 
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A few of the many advantages gained 
over old methods in the transaction of 
business on the floor of the Exchange 
are the following. First, it does away 
entirely with messengers on the Board 
Room floor and eliminates the confusion 
that formerly existed in the old Ex- 
change. 

Second, it gives to each member the 
same service. 

Third, each and every telegraph and 
cable company and outside messenger 
departments can receive their messages 
in the same period of time that their 
competitor does, regardless of their dis- 
tance from the Exchange floor. 

Fourth, the service is instantaneous. 

Fifth, it gives increased space on the 
Board Room floor for members. 

Sixth, there is no possible chance of 
delay through tardiness or dilatoriness 
of messenger boys. 

EpmunpD A. Forpyce. 





The American Mining Congress. 





The American Mining Congress held 
its sixth annual meeting at Deadwood 
and Lead, South Dakota, September 
7-12, many representative mining men 
from every part of the United States 
being present. The meetings of the 
Congress were divided about equally be- 
tween Deadwood and Lead, each city 
vying with the other in the entertainment 
of its guests. 

The Honorable Leslie M. Shaw, Sec- 
retary of the Treasury, addressed the 
Congress at its opening meeting on 
“The Mining Industry and its Relation 
to American Finances.” We quote the 
following from this address: 

“Tt is an error to rate the importance 
of our many industries according to their 
relative productiveness. Our factories 
and workshops produced $13,000,000,000 
gross in 1900; agriculture, $4,000,000,000 ; 
forestry, $2,000,000,000, and mines, 
$1,000,000,000, about equally divided be- 
tween metallic and nonmetallic products. 
Yet it must occur to all that manu- 
facture—apparently our greatest wealth 
producing industry—is dependent upon 
iron, copper, lead, zinc and other metals, 
and equally upon coal and other non- 
metallic minerals. Our manufacturing 
interests would dwindle into significance 
but for our mines. 
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“A people’s prosperity is not measured 
by its capacity to produce more than by 
its capacity to consume, and this ca- 
pacity to consume is in turn dependent 
upon the earning capacity of the indi- 
vidual, and the earning capacity of the 
individual is again dependent upon na- 
tive and acquired ability. So, if America 
be great, it is because God in His wisdom 
stored the mountains with the richest 
minerals, overlaid the valleys with a 
most fertile soil, and then gave it to 
people competent, in some slight degree 
at least, to improve their opportunities.” 

Interesting and instructive addresses 
on Black Hills geological formations 
were presented by Dr. J. E. Todd, State 
geologist of South Dakota; Mr. Nelson 
H. Darton, of the Geological Survey; 
Dr. John D. Irving, of U. S. Geological 
Survey; Dr. C. C. O’Hara, of Rapid 
City, South Dakota; and Mr. John 
Blatchford, superintendent of Golden 
Reward Company, of Deadwood. 


In the old Bullock Hotel building, at 
Deadwood, and in the Hearst Public 
Library building, at Lead, were shown 
very fine and instructive displays of 
Black Halls minerals. A number of the 
mining companies also sent in for dis- 
play, for a few hours, gold bullion 
amounting to about $65,000. 


Among prominent mining men from 
distant points the following were noted: 
Mr. E. P. Low, of Honolulu, Hawaii, 
rege spoke on “ The Mining Resources 


Hawaii.” 
ag pace E. W. Parker, of Washing- 
ton, D. C., who addressed the Congress 
on the subject of “ Coal.” 

J. A. Holmes, chief of the De- 
partment of Mines and Metallurgy of 
the St. Louis Louisiana Purchase Expo- 
sition, made an address on “ Government 
Agencies for the Advancement of Min- 
ing” and ‘ ‘Mica Deposits of the Black 
Hills Region.” Dr. Holmes also ad- 
dressed the meeting on the subject of 
the “St. Louis Exposition.” 

An address on “ The Supply of Gold” 
was made by the Honorable George E. 
Roberts, Director of the Mint. 

Mr. C. W. Merrill, superintendent of 
the Homestake cyanide plants, read a 
very valuable paper on the subject of 
5 Metallurgy of the Homestake Mine 
Ore.” 

Ample opportunity was afforded all 
visitors to the Congress to inspect the 
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mammoth plant of the Homestake Min- 
ing Company, at Lead, and on Thursday 
afternoon, through the courtesy of Su- 
perintendent T. J. Grier, the unusual op- 
portunity was offered to members and 
delegates and their friends of a visit to 
the underground workings of this great 
mine. The entire mine, with the excep- 
tion of the 700-foot level, was shut down 
for the occasion, and the visitors, nearly 
600 in number, were taken down the Star 
Shaft to the 7o00-foot level, where they 
had a chance to inspect some of the 
mammoth stopes which have _ been 
worked out and others in which work is 
now progressing; also the manner of 
stoping, back-filling and _ timbering, 
which was of great interest to the prac- 
tical mining men, most of whom had 
never before visited the Homestake 


Mine. From the Star Hoist the vis 
itors were taken underground to the 
Highland, about a half mile distant. 


where they came to the surface. 

The Homestake Company hoists to 
the surface every twenty-four hours 
about 4,000 tons of ore, and compressed 
air plays a very important part in the 
work of excavation underground, where 
the drilling is done bv 223 air drills, of 
the following patterns: 

216 Ingersoll-Sergeant. 

3 Leyner. 

2 Rand. 

1 Sullivan. 

1 McKiernan. 

The compressed air to operate these 
drills is supplied by three huge Corliss 
air compressors, manufactured by The 
Ingersoll-Sergeant Drill Company. After 
the ore is hoisted to the surface, an air 
haulage locomotive, with its load of 28 
four-ton cars, now accomplishes in one 
eight-hour shift the work of three shifts 
of steam locomotives. At present air 
haulage is used only on the _ 1o00-foot 
level, but arrangements are being made 
for testing air haulage on all the under- 
ground fevels of the Homestake Mine. 

The final meeting was held September 
12, and the Congress adjourned to meet 
at Portland, Oregon, next year. 





Westinghouse Electro-Pneumatic Turret 
System of Control. 





The announcement was made in the 
Railroad Gazette, on May 15 last, that the 
Westinghouse Air-Brake Company had 
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equipped the experimental car of John 
B. McDonald, of the Interborough Rail- 
road, New York City. with a new sys- 
tem of electro-pneumatic train control. 
At the Saratoga convention of the Amer- 
ican Street Railway Association this 
month a complete apparatus for one car 
in working order was exhibited for the 
first time. Following this, the details of 
the system are now given. The principal 
parts of the apparatus and their location 
and connections are shown in the ac- 
companying engravings. 

The new system operates on the same 
principle of electro-pneumatic control as 
is used in the orignal Westinghouse sys- 

















FIG. I—MASTER CONTROLLER SWITCH, COVER 
REMOVED. 
tem. The method of accomplishing the 


movements of the main controller un- 
der each car is, however, radically differ- 
ent. All of the safeguards of the old sys- 
tem have been embodied in the new and 
with some additional ones. Current is 
taken from the track circuit and after 
passing through a lamp resistance is used 
for chargiug storage batteries from 
which the power is taken for controlling 
the pneumatic switches in the main cir- 
cuits. The control leads carry only 14 
volts, which eliminates danger from 
short circuits and accidents in coupling 
the wires from car to car in the train. 
By using storage batteries the control 
circuits are independent of the track cir- 
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cuit and the motors can be manipulated 
even if a fuse is blown out or the third- 
rail de-energized. Compressed air for 
operating the pneumatic valves and 
switches is taken from an auxiliary res- 
ervoir connected through a feed valve to 
the air-brake train pipe. A check valve 
in the connecting pipe assures at all 
times a sufficient supply of air to provide 
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applied when the power is on. This is 
accomplished by the introduction of a 
pneumatic cut-out switch in the battery 
circuit which is connected to the brake 
cylinder and which opens whenever there 
is air pressure in the cylinder. The ap- 
paratus hereafter described is for one 
car only, but of course the control of 
any number of cars in a train is possible 





i 








FIG, 2—TURRET CONTROLLER MOUNTED UNDER CAR. 


against failure of the brake system so 
that both controlling current and oper- 
ating power for the main switches are 
independent of any other apparatus un- 
der the car. The controller and revers- 
ing handles are interlocked and cannot 
be moved unless they are both in their 
proper positions of off or ahead or re- 
versed. The controller handle has an 


by conducting the battery wires from any 
master controller to all the turret con- 
trollers under the cars through a train 
cable. This cable consists of only seven 
wires carrying 14 volts, so there is little 
complication and no danger from high 
tension currents. 

The apparatus for one car consists of 
a main controller, reversing switch, limit 

















FIG. 3-—TURRET CONTROLLER, COVER ON. 


automatic spring return to shut off the 
current in case of accident to the mo- 
torman, and is also connected to the 
brake system to apply the brakes when 
such an automatic cut-out is made. 
Power cannot be applied to the motors 
when the brakes are on or the brakes 


switch, resistances, two master controll- 
ing switches, 14 cells of storage battery, 
reducing valve, circuit breaker relay, 
supplementary reservoir, four 7-point re- 
ceptacles and three junction boxes. As 
applied to the cars of the Interborough, 
the total weight for each car is 1,711 
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COVER REMOVED 


4—TURRET CONTROLLER, 
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pounds, exclusive of wiring and insula- 
tion. With the exception of the master 
switches, battery switches and junction 
boxes, all of the apparatus is supported 
from the floor under the car. The main 
circuit wires are carried up into the car 
at only one point, connecting to a main 
switch in one of the motorman’s com- 
partments. 

In the motorman’s cab at each end of 
the car the master control switch with 
the brake valve alongside are mounted 
on the end panel. The master switch 
shown with the cover removed in Fig. 1 
is mounted with the handle 34 inches 
above the floor, or about level with the 
window sill. It is 7% inches high, 6 
inches wide and but 4% inches deep, so 
that when not in use the door of the 
compartment may be swung back against 
the end panel and enclose the whole ap- 


paratus. The rotating cylinder is hard 
wood with copper plates and_ spring 
fingers. The battery circuit wires are 


brought out through the bottom of the 
switch box and down the panel to a 
junction box 13% inches high, 5 inches 
wide and 3 inches deep, from which they 
pass through the floor to the pneumatic 
switches under the car and to the coup- 
ling plugs to the other cars in the train. 

The main controller, Fig. 2, is hung 
from the floor of the car as near the 
track as possible to save wiring. The 
system takes its name of “turret” from 
the appearance of the cover as shown 
in Fig. 3. 

Fig. 4 shows the controller with 
cover removed. Thirteen switches op- 
erated by air and controlled by mag- 
netic valves, Fig. 5, are mounted around 
a central casting which serves as a reser- 
voir to supply air to the pistons. These 
pistons operate against 70 pounds spring 
pressure, which insures a positive break 
to the switches and also allows any 
length of break necessary to prevent 
arcing. The 13 switches have one com- 
mon blow-out coil located in the center 
of the turret. The arc is blown out ra- 
dially since the magnetic field is horizon- 
tal due to the pole pieces for the blow- 
out being formed by the arms of the 
spider supporting the switches. The 
contacts of the switches cannot weld or 
stick under the strong positive air pres- 
sure moving them, and by making the 
finger levers flexible there results a 
slight rubbing of one contact surface 
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over the other which further prevents 
any welding or roughness. Several of 
the switches move together so that only 
eight pneumatic cylinders and valves are 
required for making all the necessary 
contacts. The section of the controller, 
Fig. 6, shows the arrangement and gen- 


eral dimensions of the valves and 
switches. 
Figs. 7 and 8 show the reversing 


switch with cover on and removed. This 
is mounted under the car, near the truck, 
and is of the reciprocating type with cop- 
per contacts. It is operated by two 
pneumatic valves admitting air on oppo- 
site sides of a piston, and connected to 

















FIG. 5—ELECTRO-PNEUMATIC VALVE. 


the reversing handle of the controller. 
A limit switch is placed in the battery 
circuit which prevents the controller 
valves from opening in too rapid succes- 
sion and causing a rush of current to the 
motors. This valve is mounted near the 
reversing switch, both being on the op- 
posite side of the car from the resist- 
ance. 

The wiring diagram, Fig. 9, shows the 
connections for one car. The switches 
I to 13 are controlled by the solenoids 
shown above them. Nos. 1 and 2 work 
together and control the circuit breaker. 
Nos. 3 and 11 together make the series 
connections, and Nos. 5 to 10 act suc- 
cessively through the limit switch in cut- 
ting out the resistance on the third 














YATIONLNOD LAYYNL HDAOYHL NOILOAsS—9 “IA 


COMPRESSED AIR. 





2638 






2639 


COMPRESSED AIR. 


‘NO YHAOD “HOLIMS DNISYAATA—Z 





‘Old 












































‘dHAOWAN YAAOD ‘HOLIMS DNISHYFATA— “OI 








COMPRESSED AIR. 














2640 






2641 


COMPRESSED AIR. 


2-%- 
£0 SAPs Byjg 
Li $20 Of 428 ag 
$97) $7-2/~f WO 
$4204 IN 


a5 /a48L/+) 








AVI ANO XOX WVADVIG DNIMIM—6H ‘DIA 

















le wy 





4 sways SW 















































——— 1 
+ 














ty li iF -/J 
g L 

















































































































2642 COMPRESSED AIR. 


notch of the master controller. Nos. 
13-4-12 open switches 3 and 11, cutting 
out the series connections and throw the 
motors into multiple, then pick up the 
resistance controlled by 6, 7, 8 and 9, 
until the maximum speed is reached. 
The car being at rest, the movement of 
the master controller handle to the first 
notch from the “off” position closes 
the battery circuit through the reverser, 
moving that switch to the position con- 
trolled by the contacts made with re- 
versing handle. This closes the circuit- 
breaker relay circuit and actuates the 
pistons 1 and 2 through to the coil shown 
above them, which movement closes the 
circuit-breaker. The next step closes 
the connection between rheostat Ri, or 
maximum resistance and the motors, and 
at the same time makes the necessary 
series connections through 11 and 3. The 
third step cuts out the resistance by 
bringing switches 5 to 10 successively 
into play, each switch as it closes, clos- 
ing the battery circuit for the next valve. 
Holding coils shown above each piston 
cut out the limit switch after each main 
switch has closed and prevent the limit 
switch releasing the contacts already 
made. The limit switch may be set to 
give any required acceleration and acts 
automatically in opening the battery cir- 
cuit and preventing the pneumatic valves 
from opening too rapidly and burning 
out the motors with a sudden rush of 
current. The fourth step, or multiple 
position, closes switches 4, 12 and 13, 
and these in closing open 3 and 11 and 
establish a circuit through the holding 
coils of 6, 7, 8 and g. The resistances 
controlled by these switches are then 
picked up in succession until maximum 
speed is reached. 

The storage batteries used consist oi 
two sets of seven cells each, type D-5 
batteries of the Electric Storage Battery 
Company. They are enclosed in a box 
under the car and weigh, complete, 300 
pounds. They are charged at night 
when the lamps are on, and either is 
sufficient to supply current for the day’s 
run. All of the wiring in the car is en- 
closed in electro-asbestos conduits to 
guard against fire.—The Railroad Gazette. 


Coal-Cutting by Machinery.* 


In placing before the Manchester Geo- 
logical and Mining Society the results 
of practical experience in the working of 
coal mines with mechanical coal-cutters, 
I cannot hope that this communication 
will rank in literary merit with the many 
excellent contributions of previous 
writers on the subject, addressed to this 
and kindred societies; but at least I feel 
that the information may be interesting 
and possibly useful, being the record of 
actual operations, under varying condi- 
tions, extending over a considerable pe- 
riod. 

The subject is full of interest and of 
vital importance to the mining industry. 
It is likely to become more prominent 
in the immediate future, and as there are 
many difficulties and prejudices to be en- 
countered and overcome, I believe it to 
be the duty of everyone, who can from 
experience add to the general knowledge 
thereof, to set forth to the best of his 
ability the information he has acquired. 


THE ADOPTION OF THE MACHINE. 

Some five years ago difficulties which 
had arisen in connection with the work- 
ing of a seam at a colliery under my 
charge suggested the adoption of coal- 
cutting machines; with what amount of 
success the initial attempts were at 
tended may be judged by the fact that 
we now have in regular operation 15 
rotary machines and 14 _ percussive 
machines. 

The application of the mechanical holing 
machines materially affects the working 
of coal seams, and the selection of a suit- 
able machine for the purpose is of great 
importance. Such being the case, the 
machine must always be subject to the 
requirements and conditions of the mine, 
since the mine cannot always be modi- 
fied or the conditions adjusted to suit 
the machine. At the same time the ma- 
chine is only to be regarded as a sub- 
stitute for the pick, and a more powerful 
and a more perfect implement, but like 
the pick in the sense that it requires skill 
and intelligence to use it, and in the fact 
that a good workman can obtain with it 
better results than a poor workman can 
be expected to show. 


* Paper by Mr. Owen Hughes, read before Manches- 
ter Geological and Mining Society, Manchester, Eng- 
land, April 21, 1908, with remarks on it made at 
this meeting. 
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Perhaps many of the failures with 
coal-cutting machines are due to a want 
of recognition of these facts. 

Difficulties are to be expected, and 
these we must overcome; and whilst the 
system of mechanicai coal mining offers 
many advantages, it must be understood 
that it is not calculated to relieve the 
mining Officials of any responsibility or 

make their lot more happy. It is not a 
case of mining made easy, nor will the 
introduction of the machine tend to 
lighten their duties. It rather tends to 
raise the standard and develop the intel- 
ligence of the colliery official. As to the 
machine operation, there can be but one 
result. Give a good workman a high- 
class tool and he himself becomes a bet- 
ter, a more skilful man, and in every 
sence a superior type of workman, 


THE ADVANTAGES CLAIMED FOR MACHINE- 


CUTTING, 


The advantages claimed for the sys- 
tematic working of coal seams by me- 
chanical coal-cutters are too well known 
to need mention here, but it may be said 
that experience teaches us that most, if 
not all, the claims have been fully real- 
ia viz. 

An increase in the proportion of 
rh coal. 

2. Smaller loss in working (that is, a 
greater yield per acre). 

3. In most mines a reduced working 
cost. 

4. The necessity for explosives is re- 
duced, in some mines amounting to en- 
tirely dispensing with shot firing, thus 
—— a great element of danger. 

5. A larger output from a smaller area 
in a given time. 

6. Reduced loss and cost of timber, to- 
gether with fewer accidents from falls 
of roof. 

7. A larger daily wage for the collier, 
whilst relieving him from the most dan- 
gerous and most laborious part of his 
work, viz., holing. 


PREJUDICE OF THE MEN. 


One of the first and often the most 
serious of the difficulties to be overcome 
in many cases is prejudice. 

We have been singularly free from ob- 
jection on the part of the men, and it 

may be interesting to explain how the 
first machine was introduced without 
arousing their opposition. 
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The first mine into which we intro- 
duced a machine was one of the follow- 
ing section: 

Metal roof. 


“Ley” 6 in. (which falls with the 


coal). 
Coal, 2 ft. 9 in. 
Fire clay, 1 ft. 2 in. (too hard for 


hand-holing). 

Two mines below, in close proximity, 
had previously been worked leaving the 
upper seam hard, woody, and difficult to 
work by hand. The getting price paid 
to the collier was 3s. 6d. per ton, includ- 
ing allowances, but men could ‘scarcely 
be induced to work in the seam even 
with the offer of increased allowance. 


COMMENCING OPERATIONS ON A SMALL 
SCALE, 

A machine of the Gillott’s type was 
introduced. Operations were commenced 
on a limited scale. The “ drawings” 
were reduced to the shortest possible 
distance, and the machine was com- 
menced at the outset on a face only 25 
yards in length. This necessitated a 
mere handful of men, one might say, to 
keep in good humor, and served as a 
training ground for the few employed. 

At each succeeding cut the face ex- 
tended and the number of men on the face 
was increased one or two at a time as re- 
quired. In this way the operations de- 
veloped gradually to the full extent, 
whereas had a start been made with a 
long face and with 80 or 100 men, it is 
more than probable some malcontent 
would have raised difficulties and unset- 
tled the others, and to pacify the larger 
number would have proved a greater 
task than the education of a few men at 
a time. 

Eventually the length of working face 
became 170 yards, across which the ma- 
chine cut each night. 

The coal holed by the machine at night 
time was dealt with by the colliers dur- 
ing the following day, and at the same 
time they prepared the face for the next 
cut. 

During the second half-year after the 
commencement of this machine, it 
worked 145 days, or rather nights, and 
the amount of coal got by it was 14,278 
tons, or an average of nearly 100 tons 
per day. 

Aon by the success of the first 
attempt more machines were obtained 
and put to work in this and other mines 
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until at the present time we have about 
30 machines of one type or another reg- 
ularly working in the various seams. 
Two or three machines are also kept 
ready for work in the event of those in 
service getting out of order. 


COMMENCING A CUT. 


At this point it may be well to de- 
scribe, generally, the system adopted 
with the machines and the preparation 
of the coal face. 

I will describe a face with only one 
machine working, and cutting across 
from end to end. 

To commence the cut we form, say 
at the extreme left of the coal face, what 
we call a chamber or stable; this is an 
opening into the coal as wide as the ma- 
chine, and as deep or deeper than the 
wheel or cutter; where this is not done 
you will generally find the middle por- 
tion of the coal face in advance of the 
cutting ends, and the face gradually be- 
ing worked into a curved line which is 
not desirable. 

We find this plan preferable to that of 
commencing the cut by starting the ma- 
chine at an angle with the face and grad- 
ually working the wheel under the coal, 
as can be done with some machines, for 
by commencing at one of these properly 
made stables the machine at once attacks 
the coal with a cut of full depth and pro- 
ceeds across the face. It is also impor- 
tant that the machine should cut out and 
finish in the open, otherwise the machine 
wheel would remain under the coal, 
which might break and fall upon it, and 
also make it more difficult for the collier 
to get the coal out. For this purpose a 
chamber like the one at the commence- 
ment of the cut is made either by hand 
holing or a heading machine, and the 
machine cuts right through into this 
chamber, where it remains in readiness 
to commence the next cut across the 
face in the reverse direction. 


TIMBERING. 


The roof in the case of most of the 
mines referred to may be described 
either as bad or very bad. Timbering 
is carefully and systematically carried 
out; indeed this is an essential feature of 
the system of working. 

Before the machine commences to 
cross the face and hole the coal, the roof 
is supported by bars set at right angles 
with the line of face. At one end the 
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bars are notched into the coal, and at 
the other end are supported by props. 
The nearest row of props is set about 
4 feet 6 inches from the face for a Gil- 
lott’s machine, but with the Diamond 
machine, which is narrower, the distance 
bars need not be so great. 

The props and bars are set 4 feet 
apart, 

To each machine there are three men 
who are classed as first, second and third 
man. The duty of the first man is to su- 
perintend the front of the machine and 
to see that the rails have been properly 
laid by the third man, whose work it is 
to lay the rails in advance. The second 
man stops and starts the machine, and 
is called the “ driver.” 

Behind the machine, as it progresses, 
the ‘‘ driver” sets a prop under each bar 
about a foot from the face, since the 
under-cutting of the coal has weakened 
the support of the bar at the face. 
Sprags in the ordinary sense of the word 
are not used with machine-cutting, but 
wedges of timber are inserted in the cut 
at frequent intervals. Let me here point 
out the necessity of having a plentiful 
supply of props and wedges in each 
place for the use of the machine men, 
otherwise they will have to go in search 
of some and thus stop the progress of 
the machine. 


GETTING AND FILLING THE COAL. 


As a rule the holed coal breaks down 
and away from the roof, with little neces- 
sity for blasting, in large blocks with a 
cubical fracture, yielding good-sized cu- 
bical lumps, which find sauch favor with 
the customers, and the round coal is 
sounder and larger than that got by 
hand-holing. 

The collier gets and fills the coal at a 
price which includes drawing the tubs to 
a maximum distance of 200 yards. He 
also during the process of removing the 
coal sets the props and bars as previ- 
ously described, and prepares the face 
for the next cut. 


YIELD OF LARGE COAL. 


In the case of one seam 4 feet 4 inches 
thick the cost of machine-cutting leaves 
little or no margin as compared with 
hand-holing. For the latter the collier 
is paid 2s. 8d. per ton. By machine the 


collier receives Is. 1114d. per ton, and it 
costs 4%4d. per ton for cutting and clean- 
ing out the holing, which amounts to 



































2s. 34%4d., leaving only 4%4d. per ton for 
power, maintenance, etc. 

Detailed particulars of these items, and 
other costs, are given later on. 

In such a case one expects the ques- 
tion: Where lies the advantage of ma- 
chine-cutting? 

It has already been mentioned that a 
reduction in the getting cost is not the 
only advantage, indeed it is not always 
the most important point, and in the case 
of the mine to which I refer there is an 
increase of 18% in the proportion of 
round coal which is equal to rod. per ton 
increase in the selling price; this will, I 
think, justify the adoption of machines, 
even in the absence of other advantages. 
By hand-holing this mine yields 52% of 
round coal, then the face has to be 
stepped, owing to the difficulty of keep- 
ing up the roof with a straight face. 
With machine-holing the mine yields 
70% of round coal. The face line is, of 
course, straight, and moves more quickly 
than the handworked face, thus the diffi- 
culty with the roof is overcome. 

The stated proportion of round coal 
is that which passes over a mesh 1% in. 
square. 


AVERAGE RESULTS OF WORKING. 


The average results of working are set 
forth in detail in the following particu- 
lars which relate to tests recently made 
(under ordinary conditions) to ascertain 
the fuel consumption for machine cut- 
ting. 

All the figures giving the weight of 
fuel consumed, etc., were very carefully 
ascertained for the purpose of this pa- 
per. In each case all other operations 
were stopped during the test, no steam 
being used for winding, pumping or 
hauling, so that the steam was used for 
air-compressing only. 

No. 1 Test, which lasted four hours. 

Five Gillott’s machines were working 
at this colliery; all were holing in the 
floor. 

No. 1 machine worked three hours and 
cut 45 yards (the full extent of the face 
that happened to be ready). The depth 
of undercut was 2 feet 10 inches and the 
area of the cut, 42 square yards, yielding 
a8 tons; the mine being 2 feet to inches 
thick. 

Nos. 2 and 3 machines were working 
in a newly opened mine in which the ex- 
tent of face was limited for the reasons 
previously explained. 
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No. 2 worked two and a quarter hours 
and cut 42 yards. 

No. 3 worked one and a quarter hours 
and cut 20 yards, or a total of 62 yards 
for both machines. 

The coal is 2 feet 7 inches thick, the 
depth cut averaged 2 feet 11 inches and 
the area cut was 60 square yards, yielding 
49 tons. 

No. 4 machine worked four hours and 
cut 75 yards in length, and 3 feet under, 
or 75 square yards, yielding 102 tons; the 
mine being 4 feet 4 inches thick. 

No. 5 machine cut 51 yards in four 
hours, 2 feet 11 inches deep in the same 
seam (4 feet 4 inches thick), and from a 
cut of 49 square yards produced 68 tons 
of coal. 

The total yield of coal from the five 
machines was 257 tons. 

The total area cut was 226 square 
yards. 

:  S25°& 
Weight of common slack con- 
sumed, 4 tons 3 cwts., at 4s. 


De DOE NOte nc cos. o 1 8 
Stoker and engineman’s wages 
one-third of a shift........ o 2 8 
: 3 a 
d. 


Cost per ton for fuel and wages 
to compress the air for the ma- 
GHING8 is io. nc ond ck pce nsced ae Oe 
Cost per superficial yard of holing 
for fuel and wages to compress 
Ae Aik TECHNO... - 3c. .ccacccswee 1Vt3 


To give the cost per ton only is not a 
satisfactory figure for comparison, as the 
tonnage result depends a great deal on 
the thickness of the seam, hence the rea- 
son for also giving the cost per square 
yard of undercut. 

The compressed air was conveyed to 
a maximum distance of 750 yards, the 
nearest machine was 650 yards from the 
compressor. 

No. 2 Test, which lasted six hours. 

A similar test was conducted at 
another collierv where four machines 
were at work. The following particulars 
show the results: 

No. 1 machine worked six hours and 
cut 61 yards by 2 feet to inches deep, or 
an area of 57 square yards; and produced 
36 tons of coal from a mine 2 feet thick. 

No. 2 machine worked six hours in the 
same seam and cut 66 yards by 2 feet 10 


| 
| 
| 
| 
| 
| 
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inches deep, producing 39 tons of coal 
from an area of 62 square yards. 

Both these machines were cutting in 
very hard dirt. 

No. 3 machine worked three and half 
hours in a mine 3 feet 7 inches thick, 
and cut 57 yards by 2 feet 10 inches deep, 
or 53 square yards; the yield of coal was 
61 tons. 

No. 4 machine worked in a seam 3 
feet 7 inches thick and cut 53 yards in 
four and quarter hours, 2 feet Io inches 
deep =an area of 50 square yards, and 
produced 56 tons. 

Nos. 3 and 4 machines cut as far as the 
face was ready, coal being down in the 
way. 

The total yield of coal from this test 
was 192 tons. 


The total area cut was 222 square 
yards. 
Weight of slack, commonly £ s. d. 
known as “Dant” con- 


sumed at the boilers was 
six tons, at 3s. 6d. per ton. I I oO 


Stoker and engineman’s 
wages, half shift........... © 4 =O 
r = » 
Cost per ton for fuel and air-com- d. 
a eer ree ern 1°56 
Cost per supl. yard for fuel and air- 
ER IPENEIEN oss 66s <4 000.0% v0 ss 00 1°36 


The maximum and minimum distances 
from the compressor to the machines 
were 2,000 yards and 700 yards, respect- 
ively. In all these cases the machines 
were working practically on the “end” 
of the coal. 

The inclination of the mines is about 
I in 7. 

The following particulars of cost refer 
to the getting of coal at the colliery 
where No. 1 test of fuel consumption 
was made. The figures relate to six 
months working with machines, and are 
compared with the cost of hand-holing. 

Three machines of the Gillott’s type 
were employed, one working in a mine 
2 feet 10 inches thick, and two in a mine 
4 feet 4 inches thick. The extent of face 
in the 4 feet 4 inches seam was 230 yards, 
and the advance of the face in six months 
was I10 yards (i. e., 25,300 square yards 
of cutting). With hand-holing the face 
cutting). With hand-holing the face 


would only have advanced 40 yards dur- 
ing the same period. 
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The yield of coal from the three ma- 
chines was 38,090 tons. 

The cost of datalling work required 
in the ordinary drawing roads of these 
mines when worked by hand-holing is 
very great. 


DETAILS OF COST PER TON. 


Cost per ton for cutting ands. d. 
clearing dirt from under 
SCAIERT 20 acs ces eee 4°25 
Paid to collier for filling, 


timbering, cutting out, and 

drawing the tubs to a maxi- 

mum distance of 200 yards. 1 
Repairs to machine, including 

hose pipes, sharpening cut- 

ters and laying air-pipes = "42 
Cost of compressed air power 

as shown in No. 1 Test = ‘99 
2 516 


For hand-holing the payment to the 
collier was 2s. 8d. per ton, thus showing 
a saving in favor of the machines of 
nearly 3d. per ton. 

To this must be added a gain of tod. 
per ton in thé selling price due to an 
increase from 52% to 70% of large coal, 
making a total gain of Is. 1d. per ton. 

The following particulars show the re- 
sult of six months working at the colliery 
where No. 2 test of fuel consumption 
was made. 

The mine in this case is 2 feet thick. 
The machines hole in the dirt under the 
coal, which is of a very hard nature. 

Two Gillott’s machines were worked 
on a face 200 yards long and during the 
last six months the face has advanced 
90 yards. With hand-holing the face in 
this mine has advanced only 38 yards in 
the same time. 

The yield of coal from the _ 18,000 
square yards of cutting was 10,060 tons. 


DETAILS OF COST PER TON. 


Cost of cutting and cleaning s._ d. 
dirt from under the coal.... 0 6°25 
Paid to colliers for filling, tim- 
bering, cutting out and draw- 
ing the tubs up to 200 yards. 
Repairs to machines, including 
hose pipes, sharpening cut- 


bdo 
-_ 
to 
on 


ters and laying pipes........ Oo 1:47 
Cost of power (compressed ; 
air) as per No. 2 Test...... 0 1°56 
2 10°53 
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The price paid to the collier was 3s. 
1od. per ton; thus showing a saving of 
114d. per ton in favor of the ma.nine; 
there was also a further gain of 9d. 
per ton in the selling price, due to an 
increase in the proportion of round coal 
from 43 per cent. to 58 per cent., or a 
total gain of Is. od. per ton. 

The higher cost per ton for repairs, 
etc., in this case is to be explained by the 
fact of the holing being very hard, and 
the mine thin, yielding a lower tonnage 
for each superficial yard of cut. 

In neither of these cases have I taken 
into account the cost of plant or depre- 
ciation. The power plant is used for 
other purposes, and it is difficult to cor- 
rectly apportion the share which should 
be borne by the coal-cutting operations. 


THE IMPORTANCE OF ADAPTING THE 
MACHINE TO THE MINE. 


Earlier in my remarks I ventured to 
point out that a machine which gave ex- 
cellent results in one mine might prove 
a failure in another. In other words, 
each mine must be separately studied and 
a suitable type of machine introduced to 
meet the particular requirements, 

As an instance I may quote the case 
of a mine of hard coal, 4 feet 6 inches 
thick, with 12 inches of “ley” which 
came down with the coal. 

A Gillott’s machine was first put to 
work on a face go yards long. 

The price paid for hand-holing, includ- 
ing the removal of the ley, was 2s. 8d. 
per ton, the coal being worked on the 
face. The Gillott machine worked on 
the end and holed about 2 feet 10 inches 
under the coal. Shots of 3 oz. had to be 
put in every 2% or 3 yards apart to break 
the coal down, and this, together with the 
large amount of pick work necessary, 
gave no advantage as regards the pro- 
portion of round and small which re- 
mained the same, viz.: 50 per cent. of 
each, and the cost was about the same 
as for hand-holing. 

The Gillott machine was therefore 
deemed unsuitable for this mine, and a 
Diamond machine cutting 4 feet 6 inches 
under the coal was introduced. The re- 
sults were remarkable, the proportion of 
round coal was increased by 22 per cent. 
Instead of shots being fired as stated, 
only one 3-0z. charge was required 
every 20 or 30 yards, and sometimes no 
blasting was necessary. 


The saving in cost per ton was as fol- 
lows: 





Hand Gillot’s | Diamond 
worked. | machine. | machine. 


8s. d. s. 4d. 8 da 





Cost for cutting and 
clearing the dirtfrom 
under the coal...... | Seuaes 0 4 

Paid to collier for fill-| 
ing, timbering, cut-| 
ting out and packing| 
the “ley ’ and draw-| 
ing the tubs up to 200) 

SEEDS Gace oss ccceeuns | 2 8 


0 40 


25 
“50 
00 


- Co 


1 80 
0 1:0 


ow 


POWOE, ORY ....0 exces 





2 8 2 875) 2 1:0 











The saving in favor of the Diamond 
machine was nearly 734d. per ton, to 
which must be added Is. ol4d. per ton 
increased selling price, due to an in- 
crease from 50 to 72% of round coal, 
making a total gain of rs. 814d. per ton. 

It should be explained that in this par- 
ticular case a block of coal was being 
worked out which had been left in the 
midst of old works and pillars for more 
than 20 years. 

During the time occupied, rather un- 
der 12 months, no repairs were neces- 
sary to the machines. The sharpening 
was done by the smiths, together with 
the colliers’ picks, and no separate rec- 
ord was kept. The pipe-laying was done 
by the machine men. 

In another mine 3 feet 6 inches thick, 
two machines recently started are now 
working on the “end” of the coal. One 
machine is a Gillott, the other a Dia- 
mond. The underclay is too hard to hole 
in so that both machines hole in the coal, 
which sticks to the roof and the floor. 
The Gillott machine leaves three or four 
inches of bottom coal which has to be 
got up with the pick, and the cut is not 
deep enough to cause the coal to break 
away from the roof, consequently there 
is a lot of pick work, the proportion of 
small coal is high and the cost is nearly 
the same as for hand-holing. 

The Diamond machine, on the other 
hand, cuts to the floor level, and leaves 
no “ bottoms” on, whilst the deeper cut 
(4 feet 6 inches) causes the coal to break 
away naturally in large blocks. No ex- 
plosives have been used in this mine for 
coal getting, and with the latter machine 
the necessity for blasting would almost 
appear to be removed. 
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The comparative costs per ton are as 
follows: 








“Hand | Gillott 
| worked. | machine. 


Diamond 
| machine. 








Cost of cutting ...... 
Paid to collier for fill- 
ing, cutting out, tim- 
bering, and drawip 
the tubs up to 200 
yards 
Repairs to machines, | 
sharpening, etc., not 
taken into account 
in either case ..... } 
Fuel and wages for 
power, as per test 
ee 


3. | g. r 8. 
sees | 0 825] 0 2 


oseene 0099); 0 0°99 


2 4:5 2 3:2 1 6°24 





The saving in favor of the Diamond 
machine is 9d. per ton. The increase of 
round coal from 50 to 74% is equal to 
Is. per ton on the selling price; the total 
gain in favor of the Diamond machine is 
Is. Od. per ton. 


PERCUSSIVE MACHINES. 


Hitherto I have referred only to ma- 
chines suitable for longwall faces; our ap- 
plication of mechanical coal-cutters, 
however, also includes machines of the 
percussive type, usually described as me- 
chanical picks. 

For certain purposes we have found 
these to be most useful appliances. Of 
course, they cannot compare with the 
disc machines in longwall working, nor 
are they intended for that purpose. We 
have employed the Ingersoll-Sergeant 
and the Champion machines for heading 
out purposes. Both are perhaps capable 
of further improvement, but they have 
good points, and the results with them 
are very encouraging. 

The Ingersoll can be transported from 
place to place intact. It requires con- 
siderable skill to work it to the best ad- 
vantage, but when the knack of working 
it properly is acquired a good man can 
undercut with one machine an average 
of four places, each 10 or 12 feet wide 
and 3)4 feet deep, in a shift of nine hours 
(including meal times), and also flit the 
machine from place to place, provided 
the headings are not too far apart. 

The Ingersoll makes a cut something 
like that made in hand holing, 7. e., high 
at the front and tapering out at the back 
of the cut, so that the proportion of 
small coal is not appreciably reduced 


as “ longwall retreating. 
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when holing in the coal; but these ma- 
chines will hole in the underclay, which 
would be too hard for hand-holing. 

The Champion machine, on the other 
hand, is capable of doing an equal 
amount of work and of making a par- 
allel cut of a uniform height of only 
about three inches in any desired posi- 
tion, and is equally applicable to flat or 
steep seams. We have found it a very 
handy and useful machine. It is not dif- 
ficult to transport it, but if it could be 
designed for removal without the neces- 
sity of taking it to pieces it would be a 
great improvement. 

A great advantage with this machine 
is the fact that it is easily learned, and 
manipulated at less cost than some other 
heading machines. With it a seam would 
yield a larger percentage of round coal, 
and when fixed a lad can work it. 

There is a difficulty in working the 
Ingersoll in steep seams; but, on the 
other hand, it can be employed to ad- 
vantage in thick seams where there 
might be a difficulty in applying the 
Champion machine owing to the extra 
length of standard required, 

We have found both machines very 
useful in cutting the necessary strait 
work through the shaft pillar, and also 
in driving to the boundary in the case of 
a mine which is to be worked by means 
of disc machines on the system known 
” 

We have a seam 2 feet 8 inches thick 
which is too costly to work on the pillar 
and stall method, the field rate for strait 
work being 6s. per ton. On the other 
hand a very bad roof makes longwall 
working very costly, on account of the 
expense of maintaining pack roads. In 
these circumstances four Ingersoll ma- 
chines were introduced ro cut out to the 
boundary. The levels through the solid 
coal are 35 yards apart, with cut-throughs 
only, as required for ventilation. These 
levels are to be carried out to the 
boundary, and the intention is, when the 
boundary is reached, to work the coal 
out by a retreating longwall face with 
disc machines. 

The cost of driving the levels with the 
Tngersoll machine is: 

Collier for getting the coal , 

down, filling and draw- . 

Tee a Ce 2 3perton. 
ARENAS oo otek edaalwixes cs 


3 per ton. 


3 
as against 6s. per ton by hand. 
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The places are 12 feet wide and 9 
inches of ley is got down by the collier, 
after which the roads stand wi ithout 
further expense, 

We also have a seam of the following 
section, viz.: 


ft. in. 
aE) ac ace apie awae 1 8 
Very hard dirt parting... 2 5§ 
ES | IR eee ree a 2 <£ 


\ down brow was being driven where 
wae proved very troublesome. It was 
very costly working by hand, and not 
more than two yards per week was 
driven. An “ap machine was put 
to work, which holed in the middle dirt 
on the top of the bottom coal; four 
yards of this coal was always left on to 
ioe the water back. By this means the 
brow was driven 10 to 12 yards per week. 

The places are, of course, driven in 
considerably less time than would be 
possible by hand-cutting. 

These punching machines require an 
air pressure of from 50 to 70 pounds per 
square inch. The Higher the pressure 
the better results will be obtained from 
the machines. 

To facilitate the working of either of 
these punching machines it is important 
that the necessary platform for the In- 
gersoll, and the packing pieces for the 
Champion machine should be provided 
in each working place. 

GENERAL REMARKS. 
POWER. 

The working of coal-cutting machines 
is, of course, a case of power transmis- 
sion. My own experience relates to 
compressed air power only. I have no 
personal experience of electricity for this 
particular purpose. 

I am anxious that the fact of all the 
coal-cutting machines at the collieries re- 
ferred to being operated by compressed 
air shall not be interpreted as an indica- 
tion of any want of confidence on my 
part in electrical energy. I believe that 
good results are being obtained by elec- 
trically driven machines. 

It is with regard to compressed air 
that I have to speak, and I would here 
call attention to several details which 
enabled certain difficulties to be over- 
come. It is remarkable how largely the 
operations are affected by what are ap- 
parently minor details. It is to be 
feared that in many cases where the op- 
erations have been unsuccessful, the real 
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cause of failure has been some minor de- 
tail which has perhaps not had sufficient 
attention, or has probably escaped no- 
tice altogether. 

In working a coal-cutting machine it is 
necessary to provide ample power. The 
load is most variable and difficult to esti- 
mate. 

Pipes conveying the air are often too 
small, necessitating a high velocity of 
the air, which means great loss of power 
in frictional resistance, and a low pres- 
sure at the machines. Often the initial 
pressure of the air is too low; it should 
never be below 50 lbs., and 60 lbs. is bet- 
ter, although not by any means too high. 

We usually put in pipes of the follow- 
ing dimensions, viz., pipes of 5 square 
inches area up the gateways for supply- 
ing one machine, but this size of pipe 
should not be longer than 150 yards. 
The pipes from the bottom of the gate- 
ways to the bottom of the pit shaft, if 
not too great a distance, should not be 
less than 7 square inches area, and pipes 
of a rather larger area from the com- 
pressor and down the shaft. The area 
of the pipes should be increased in pro- 
portion to the number of rotary ma- 
chines intended to work off them. 

Difficulties are sometimes experienced 
with ice forming in the exhaust ports of 
the machine. This is an inherent trouble 
with compressed air motors, but the 
trouble may be reduced to a minimum. 
We have succeeded i in overcoming the 
difficulty in rather a simple way. As 
near to the machine as may be con- 
venient we place a receiver—a cast-iron 
pipe of 18 inches to 2 feet diameter 
feet long. The inlet air enters at one 
end of the receiver. The opposite end 
is closed. The outlet pipe leading to 
the machine is connected to the re- 
ceiver at the top near the other end. 
This has the effect of deflecting the 
air and of separating from it a 
large portion of the moisture, which 
is thrown down and collects at the bot- 
tom of the receiver, from which it can 
be drained from time to time by means 
of a tap. Whether this is a true expla- 
nation or not, it is a fact that since the 
adoption of these receivers, with the out- 
let pipes at right angles with the inlet 
pipes. we have had no trouble with 
freezing either at the coal-cutting ma- 
chines or hauling engines. 


The flexible hose used for coupling 


up from the machines to the air pipes is 
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rather expensive and should be taken 
great care of, and put out of the way 
when not actually in use. The iron or 
steel pipes should be extended from time 
to time, and so arranged as to enable the 
machine to be connected with not more 
than four 30 feet lengths of hose, service 
taps being provided on the pipe line 
every 40 or 50 yards for the purpose. 

Pipes with screwed joints are not to 
be recommended, nor are spigot or 
faucet joints. Flanged pipes which can 
be coupled together at either end, with 
joints such as the Acme and the Eadie 
joints, are generally to be preferred as 
being more easily handled. 

Pipes conveying compressed air should 
be so fixed that the joints are visible so 
as to detect any leakage; and out of the 
way so that the flanges cannot be dam- 
aged either by a fall of roof or a passing 
tub. 

DUST AND NOISE. 


A great objection to air-driven ma- 
chines is the great noise of the exhaust 
and the clouds of choking dust in a dry 
mine. The exhaust in the Gillott and 
certain other machines blows directly 
on to the floor. The best remedy for 
this is a baffle plate of sheet-iron fixed 
under the exhaust which not only dead- 
ens the noise to some extent but over- 
comes the difficulty from dust almost en- 
tirely and keeps the bearings of the ma- 
chine clean and cool. 


TYPES OF DISC MACHINES USED. 


The Gillott machine is the one we have 
used more extensively up to the present, 
but the Diamond machine possesses a 
number of important features which 
greatly enhance its value, and, as I have 
shown, it gives better results under cer 
tain conditions. 

The Diamond machine does not take 
up so much space in width, but on the 
other hand it is somewhat longer than 
the Gillott, and whilst it permits the row 
of props being set nearer the face, it is 
not always so easy to handle, where its 
extra length might take up too much 
room. The Diamond can also be made 
to cut actually on the floor level. The 
several sizes of this machine cutting 
from 3 feet to 6 or 7 feet in depth ren- 
ders it more adaptable to varying condi- 
tions. The simple mode of attaching the 
cutters is excellent. 

I should also say, that, where a depth 
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of undercut not exceeding 3 feet is suffi- 
cient, the Gillott is a very handy machine. 

I should like to mention here that | 
do not believe all mines can be success- 
fully and profitably worked by machines. 
We have more than one seam where I 
feel sure the introduction of machines 
would prove a failure. 


SAVING OF TIMBER. 


It has been mentioned that one of the 
advantages of machine cutting is the re- 
duced cost of timber. 

This is not because a smaller quantity 
of timber is actually in use, but rather 
because the amount of lost and broken 
timber is less. 

_ With hand-holing and a slowly advanc- 
ing face, the weight comes on and breaks 
the timber. With machine-mining the 
faces move so quickly that the timber 
can be withdrawn and reset before much 
of it is called upon to carry any great 
weight. 

REPAIRS. 


With regard to repairs, when a ma- 
chine seriously breaks down, we find the 
best plan is to.send it up the pit to be 
thoroughly overhauled and put in good 
working order before it is allowed to 
be put to work again. In the meantime, 
one of the reserve machines will have 
been brought into operation. 

The plan of tinkering at a disabled 
machine in the mine is not to be recom- 
mended; no doubt a machine can be 
patched up to continue working for a 
short time, but sooner or later it will 
break down again and cause delay, and 
the last state of the machine will be 
worse than the first. 

SPEED OF CUTTING. 

By way of showing what is possible 
with coal-cutting machines, on one oc- 
casion we made preparations for a 
special test with a Gillott’s machine. 

To give a quicker rate of advance the 
usual propelling gear was modified. The 
hauling rope, instead of being passed 
round a pulley attached to a prop ahead 
of the machine and brought back to the 
drawbar of the machine, was paid out 
singly for a distance of nearly 70 yards 
and secured to a prop. This gave not 
only a greater length of travel without 
having to stop to readjust the hauling 
rope, but also doubled the usual speed of 
travel. 
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Every facility was given for straight- 
forward cutting, and the rails were laid 
well in advance of the machine. 

The distance cut along the face was 65 
yards, the depth of cut 2 feet 10 inches, 
and the time occupied 67 minutes. 

Of course, this was a special test, and 
does not represent the usual rate of cut- 
ting, but it shows what is possible for a 
short time under very favorable condi- 
tions. 


THE MINE OFFICIALS AND THE MACHINES. 


For the successful working of coal- 
cutting machines it is very desirable, in- 
deed it is most essential, that the mine 
officials, although not themselves oper- 
ating the machines, should be capable of 
doing so if occasion should arise. At 
least they should be quite familiar with 
the details of the machine and its opera- 
tion, otherwise it is possible some ma- 
chine men may be inclined to impose 
upon them and give all manner of ex- 
cuses to account for slow progress or 
unsatisfactory work. 

Some machine men will not hesitate to 
take advantage of the inexperience of 
the officials, as the following instance 
will show. 

In one of our collieries a machine had 
already been introduced before my em- 
ployers took it over. The machine had 
only worked intermittently and with in- 
different results. The men alleged that 
the machine constantly broke down, and 
although the face was only 70 yards in 
length they only occasionally cut across 
itin 14 hours. We changed the officials; 
the new under-manager, a man who 
knew a coal-cutter when he saw one, 
personally superintended a cut. Opera- 
tions were commenced at 5.30 P. M., and 
at 9.30, four hours later, completed the 
7o yards. The men recognized the new 
intelligence, and afterward breakdowns 
and stoppages were few, whilst addi- 
tional machines were introduced. 

In conclusion, I will give another 
source of trouble at one of our collieries 
which was alleged to be a want of air 
pressure. The machines were not giv- 
ing good results and were making slow 
progress. The engineman insisted that 
the pressure had been kept up all night. 
An automatic pressure recorder was 
fixed, to make a chart showing the exact 
pressure of the air at any moment dur- 
ing the 24 hours. In the face of the in- 
disputable evidence of this instrument 


the men recognized the futility of their 
old excuse, and there were fewer com- 
plaints of want of air pressure. 


The President said: “I feel sure the 
Society is to be congratulated on the 
fact of having had a paper on coal-cut- 
ting from Mr. Hughes. He has more 
coal-cutting machines at work than any 
one else in this part of the world, and he 
was really the right man to give us a pa- 
per on the subject. I am sure we shall 
all be agreed that the paper, if not the 
best written on the subject, comes very 
near being so. So far as I can judge it 
is full of practical information, and put 
in a way that mine managers can under- 
stand. He has not been shy in giving 
us the cost. In some quarters there is 
a shyness in regard to matters of cost of 
machines in comparison with the cost of 
labor.” 

Mr. Smethurst moved a vote of thanks 
to Mr. Hughes for his valuable commu- 
nication. 

Mr. R. Winstanley said he had pleas- 
ure in seconding the motion to Mr. 
Hughes, who had passed several years 
at collieries under his own supervision. 
He was consequently proud to know that 
Mr. Hughes had followed up his early 
training and paid such attention to the 
subject of machine coal-cutting, as was 
revealed by his paper. 

The motion was cordially approved. 

Mr. Garforth—I think the paper is 
one of the best I have ever listened to, 
and I endorse all that the President and 
others have said in its praise. I am 
rather surprised at some of the figures 
given by Mr. Hughes. They are better 
than I expected; but, as he says, every 
seam requires different treatment, so that 
a machine while suitable in one seam 
may be a failure in another. In one of 
the mines which I am associated with 
we have a large quantity of work done 
by machines. Out of a total output of 
553.000 tons, 420,000 tons were cut by 
machinery, and I am glad to say we are 
raising over I,000 tons a day as the 
product of machines in one seam of coal 
which has been at work for nearly four 
years without a single accident occurring 
at the coal-face. Immunity from acci- 
dent is a matter which I should like to 
see referred to by Mr. Hughes. The 
advantages which we gain as regards 
safety and freedom from accident are, I 
think, the most pleasing features con- 
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nected with coal-cutting. But there are 
many interesting points connectéd with 
the introduction of machinery which will 
lead to a more scientific system of min- 
ing. A straight line of cut produces a 
straight line of fracture, and that leads to 
a straight line of timbering, which I be- 
lieve will overcome many of the diffi- 
culties now met with in attempting to 
introduce systematic timbering. That is 
a large question, but if at some future 
time you would like to see 50 or 60 pho- 
tographs I have had taken in connection 
with this subject, and which may help in 
this discussion, I need not say with 
what pleasure I shall have them brought 
here. I have only to congratulate Mr. 
Hughes once more on his very good 
and practical paper. 

Mr. Gerrard—May we take that as an 
offer? 

Mr. Garforth—Yes; I may add that 
judging by the fact that the photographs 
have been exhibited on two different oc- 
casions by request, members will under- 
stand they may be of service to those 
who have not had much experience in 
coal-cutting. 


Mr. Dury Mitton—I have listened 
with very great interest to Mr. Hughes’s 
paper. I made a few notes of pertinent 
things to ask questions about, but Mr. 
Hughes has forestalled me by answering, 
in his paper, the points I thought of. 
which shows how fully he has covered 
the ground. I was rather surprised, as 
the last speaker said, at some of the 
figures. In regard to the increase in the 
yield of coal, I should like to know how 
Mr. Hughes arrives at his percentage— 
whether he took the whole of the coal 
coming out of the mine or not. His 
figure seems to me rather high. He 
does not mention anything about depre- 
ciation for coal-cutters in his compari- 
son between the cost of hand labor and 
machine work. I think that should be 
taken into consideration for there is a 
large amount of wear and tear. He 
gives so much for repairs, but the 
amount he mentions is very low, when 
you come to think that they do wear out 
and have such a heavy strain to bear. A 
few weeks ago I was watching two coal- 
cutters at work in a 3-foot mine with 
very hard stone underneath, and it struck 
me that the Diamond machine was the 
most successful. It was undercutting 
between 60 and 70 lineal yards a shift, 
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and there was no trouble with it; but the 
other was working very unsatisfactorily, 
namely, the Morgan-Gardner machine. 
It struck me that with a rotary machine 
we seem to get more power than with a 
chain machine. I was also impressed 
with the immense amount of sparking 
given out by the Morgan-Gardner ma- 
chine, whether that was due to the fact 
that the power was not directly applied 
at the end of the holing or not I cannot 
say, but if the sparking resulted from 
that fact it certainly was unfavorable to 
that machine which was only cutting 
about 30 yards in one shift. That was 
the only experience I had had of the 
Morgan-Gardner. It would be interest- 
ing to hear further on this point as the 
sparking from the cutters is a danger. I 
should like to ask Mr. Hughes as to the 
pressure of air he has on his rotary 
machine. 


Mr. Burrows said there was every- 
thing in favor if the deep cut if the coal 
could be filled out quickly. He wished 
to know if Mr. Hughes made a point of 
clearing the coal out each day. 

Mr. Pilkington asked if Mr. Hughes 


could say which fvas the best machine to 
use when a steep mine had to be dealt 
with. The dip of his mine was 1 in 334, 
and he had three kinds of machines at 
work. The machines had not been 
working long enough for him to be able 
to come to a definite conclusion. 


Mr. Percy Wood said his experience 
had been that the Gillott machine holed 
too deep, and he was much surprised 
one night while watching it cutting, per- 
haps, four or five yards. As it cut along 
there was not a spade full of coal ob- 
tained from the machine. The coal 
dropped down, and practically every par- 
ticle of it was removed by the machine, 
being ground up to dust and mixed with 
the dirt in which the machine was cut- 
ting. They had therefore to stop the 
machine because it was cutting too deep, 
and that was principally on account of 
the machine working along the line of 
the cleavage in the coal. Probably it 
would be better if it was worked across 
the line of “shut.” As to the cost of 
repairs, his experience had been very 
different from that of Mr. Hughes. 


They had one machine, and after work- 
ing two months it had to be brought 
out of the pit and, practically, they had 
to repair a good half of the machine. 
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If necessary repairs went on at that rate 
the machine would be worn out in twelve 
months. 

Mr. Hughes, in replying, said the 
pressure of air was from 50 to 60 lbs. 
per square inch at the compressors. He 
knew of a Gillott machine which had 
been working for 12 years, and he was 
informed that it was in as good condi- 
tion now as it was six or seven years 
ago. The stated percentages of slack 
made by the machines and by hand-hol- 
ing, were the results of special tests 
which were made periodically. With re- 
gard to Mr. Burrows’s question in the 
case of the mine, 4 feet 6 inches thick, he 
thought that for six months a day never 
passed without the loose coal being 
cleared from the face; the drawing roads 
were made 20 yards apart, with a tem- 
porary, or what was sometimes called 
a blind road, between these, but in 
another case where the coal face was 
250 yards long and there was only one 
machine to do the work with which they 
had not been able to clear the coal out 
every shift. Of course, it was intended 
to put more machines in. If we had a 
machine making a cut, say 4 feet 
deep, and sufficient machines to cut 
across the: face each day, it would help 
to get the coal out sooner if the drawing 
roads were arranged as already stated. 
It was also advisable to have the draw- 
ing roads near each end of the face 
closer together to enable the coal to 
be cleared out quickly so as to allow the 
machine to be put to work at the proper 
time. As to there being any difficulty in 
timbering in conjunction with the deeper 
cut, his experience showed that the roof 
could be controlled much easier. He 
had had no experience of machines 
working in steep mines, so could not 
say which form of machine was the best 
for working them. In reply to Mr. 
Wood, if the coal came over on the ma- 
chine when working on the face of the 
coal, the difficulty might be remedied by 
putting the machine on “half end.” If that 
would not answer he would put it to work 
on the “end” of the coal,and if not satis- 
factory then he would take the machine 
out of the mine. In regard to repairs it 
was expensive to send fitters down the 
pit to repair machinery. If the neces- 
sary repairs were so extensive that the 
man in charge of the machine could not 
put them right, he found it was much 
cheaper to take the machine out of the 
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mine to the fitter. A great deal de- 
pended on the care taken of the machines 
by the machine men. On more than one 
occasion men had been discharged be- 
cause of the frequent repairs that their 
machines required. 

The President suggested that the 
meeting had perhaps lasted long enough, 
and that it would be well to defer fur- 
ther discussion until the paper had been 
printed and placed in the hands of mem- 
bers. With regard to the question of 
financial gain, he wondered how it was 
that coal-cutting machines were not used 
in every mine if the gain was, as Mr. 
Hughes said it was in his case, from 
tod. to Is. 9d. .a ton. Tenpence would 
be a handsome profit, but 1s. 9d. was 
very great. He was not certain that in 
considering the machines they were quite 
fair. There was the point about the in- 
creased quantity of round coal. In a 
large number of cases the increased 
quantity of round came from the fact 
that the machine holed in dirt and the 
man in coal. He wanted to know 
whether the machine could hole in dirt 
that a man could not hole in. He knew 
it was usual for the collier to hole in 
coal, but it was a matter of custom, and 
he did not think it fair to give all the 
advantage to the machine cutter. There 
were many mines in which if the men 
were willing they could hole in the dirt, 
and if the masters were willing to give 
them threepence a ton more probably 
they would gain this additional advan- 
tage of round coal. Then they did not 
take into account the quality of the 
slack. That which the machine made 
was almost worthless, but the slack 
which the man made was not so. Two- 
thirds of it would make “nuts.” Of 
course, machines made less of it. As to 
sparks, there seemed to be some doubt 
whether sparks would light gas or 
not. He had occasion to make a test 
the other day, in connection with an ex- 
plosion which could not be accounted 
for. One person said it was caused by 
sparks. He took the man who held that 
view to a colliery where there was some 
gas coming up a pipe from the workings 
below. Bunches of sparks were pro- 
duced by striking a steel pick against 
ironstone, but they did not succeed in 
lighting the gas. Afterward they 
lighted household gas quite readily by 
the same means. He had never been 
satisfied that sparks, ordinary sparks— 
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he was not speaking of electric sparks— 
would light gas in mines, and hence he 
did not think they had much to fear 
from coal-cutters striking sparks on 
pyrites or anything of that kind. One 
point which he thought was in favor of 
machines—was that by their means it 
seemed possible to do away with the 
blasting of the coal almost entirely. He 
understood that Tonge’s Hydraulic Cart- 
ridge had been found to be quite capable 
of getting the coal after it had been well 
holed by a machine coal-cutter. 

Mr. Garforth—As to sparks produced 
in the process of holing I do not remem- 
ber a case during thirty years where 
they have caused an explosion. Gas lies 
near the roof, the cutting is generally 
done near the floor, producing a certain 
amount of dust, which smothers the 
sparks that are given off. As regards 
electric sparks produced at the brushes 
or commutator, I have made some expe- 
riments with enclosed electric motors in 
a highly explosive mixture in a specially 
constructed chamber on the surface. I 
used a mixture consisting of 10 per cent. 
of manufactured gas and go per cent. of 
air. In six recorded experiments we 
have not had a single mishap with the 
enclosed electric motors, while in every 
case with open type electric motors we 
have been able to ignite the gas sur- 
rounding the machine. 

Mr. Dickinson—Niow and then one 
sees a spark of greater intensity than or- 
dinary sparks, and also there is the dif- 
ficulty in the fire damp varying in pro- 
portion to the mixture of air, and also 
in the purity of the gas which sometimes 
makes it more highly explosive. 

Mr. Tonge, referring to the Presi- 
dent’s remarks on the lighting of gas in 
mines by ordinary sparks, and also to 
Mr. Dickinson’s saying there were vary- 
ing proportions of air and firedamp, and 
also in the purity of the gas, “ which 
sometimes makes it more highly explo- 
sive,” said he would like also to point 
out the fact that there was occasionally 
a certain percentage of carbonic oxide 
(carbon monoxide) present with the car- 
burretted hydrogen; and as this gas 
ignites at a temperature of 1184° F., 
which is more than 400 degrees Fahren- 
heit below the ignition point of fire- 
damp, there can be little doubt but that 
this is sometimes the cause of gas being 
fired unexpectedly. 


A New Air Compressor. 





In a recent issue of the Engineer, W. E. 
Fish, of Kirksville, Mo., writes of a new 
air compressor which has recently been 
invented by a man in his town. Through 
the courtesy of the Engineer we are able 
to publish this article with the original 
illustrations. 

Mr. Fish’s contribution is as follows: 

“In this machine, the inventor, Mr. 
C. J. Pollock, of Kirksville, Mo., has ap 











FIGS. I, 2 AND 3. 


plied the force of gravity and the prin- 
cipal of levers in a very ingenious way. 
“The figures show the principles upon 
which the machine works. It is a series 
of compound levers. The crank is a re- 
volving leverage with the crankpin as a 
shifting fulcrum. Fig. 1 is, as it stands, 
ready to start on the upward stroke; 
power is applied by a steam cylinder 
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at P, the end of the oscillating frame. 
Fig. 2 is the position at the top of the 
stroke with weights, WV” W, ready to start 
downward by gravity. 

‘Fig. 3 is at one-half stroke down- 
ward: As the crank-fulcrum, C F, nears 
the bottom centre it acts as a toggle- 
joint, giving tremendous force at the end 
of the stroke, so that the energy stored 
in the radial weights, W W, is used when 
most needed. 

“ Being the first design, and built in a 
small shop without the aid of a draughts- 
man, the compressor is a very crude, 
awkward looking affair and not well pro- 
portioned, but it has given some inter- 
esting results. It is 80 feet from the 
boiler, which carries a steam pressure of 
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FIG. 4——-THE AIR COMPRESSOR. 


65 pounds, supplied through 50 feet of 
14 inch bare pipe. The steam cylinder 
is WK by 28 inches, and steam is cut off 
at 16 inches, and exhausted at 24 inches; 
4 inches not being used by reason of the 
angle of the oscillating frame. The 
weights having been raised, fall by grav- 
ity, compressing the air in a cylinder 
5 9-16 by 24 inches (one-fourth larger in 
area than the steam cylinder) into a re- 
ceiver at 140 pounds pressure. By reason 
of the fulcrum at the crank continuously 
growing shorter, the power increases as 
the piston descends, giving a maximum 
at the end of the stroke, just where it is 
needed. The air compressor runs with 
this load at 60 revolutions per minute. 


‘into a large tank or reservoir. 


The design has been very much im- 
proved since the first machine was huilt, 
making it more compact.” 





Working Granite with Compressed Air Tools. 


An industry in which pneumatic tools 
bid fair to effect a revolution is the work- 
ing of granite. Up till a few years ago the 
granite tombstones which are to be seen 
in every cemetery, and the elaborately 
carved granite blocks which are now so 
popular for the fronts of banks and pub- 
lic houses, were dressed by hand with a 
hammer and chisel in much the same 
way as we may suppose the Egyptians 

carved the Sphinx. Now a jet of air is 
doing the mason’s work, and instead of 


expending much time and muscle on his 
















task the workman has simply to guide 
the pneumatic chisel over the surface of 
the stone. The saving in manual labor 
is very great. The work is done more 
rapidly and more cheaply by these tools 
than by hand, and it might also be said 
more efficiently, for a pneumatic chisel 
can be operated in recesses and out-of- 


Bi the-way places in which there would not 


be room to strike a blow with an ordi- 
nary hammer. 


Aberdeen is the centre of the granite 


jindustry in Great Britain, and there is 
ino granite working establishment there 


equipment of pneumatic tools. The 
Sheart of a pneumatic plant is the com- 


pressor, or pump, which forces the air 
From 
this central point the air is conveyed in 
pipes to all parts of the works, and the 
connection with the actual tools is made 
with a length of india rubber hose so 
that the workman can move the appa- 
ratus from place to place. 

Where a workman would have had 
a hammer and a chisel in his hands, now 
he has a pneumatic chisel, and he has 
simply to direct it in the required 
position. The number of blows that a 
tool like this strikes is marvelous. The 
jet of compressed air operates a piston, 
to which either a hammer or a chisel can 
be attached, and the admission of the air 
can be so regulated by valves as to give 
anything from 2,000 to 15,000 strokes a 
minute. As might be supposed, the 
vibration caused by such a rapid move- 
ment as this is very great. A visitor to 
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a granite yard is generally given one of 
these pneumatic tools to hold, and unless 
he grips it tight it is apt to jump out ol 
his hand. One could think that the con- 
stant use of such tools would injure the 
workman’s arms and lead to cramp. So 
far, however, there have been no in- 
stances of this.—London Sphere. 





Displacement Pump. 


Simple in construction is the new dis- 
placement pump illustrated herewith which 
the Latta & Martin Pump Co. of Hickory, 
N. C., has placed on the market. A 
valve at the top of the pump is so con- 
structed that compressed air can enter 
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only one cylinder at a time and the air so 
entering forces the water from the cylin- 
der by displacement. When all the water 
is expelled from that cylinder, the small 
copper bucket in the same, being unsup- 
ported by the expelled water, operates as 
a weight, and by pulling down the small 
lever in the valve, actuates a trip for re- 
leasing the exhausted air, and at the same 
time turning the compressed air into the 
other cylinder where the same operation 
is repeated. It is claimed that with this 
system water can be pumped from any 
distance against any elevation and in any 
quantity, the operation of the entire sys- 


tem being at the same time controlled at 
will by the engineer in the boiler, engine 
or power room, wherever located irrespec- 
tive of the location of the water supply. 





The Combined Straight-air and Automatic 
Engine and Tender Brake.” 


With the advent of the modern pow- 
erful freight engine a new condition in 
train braking arises, a condition here- 
tofore comparatively unknown, viz., 
stopping long trains without breaking in 
two. li the brake is held on until the 
train comes to a full stop, this danger 
is eliminated, but the trouble is in en- 
forcing the rule governing this feature. 
A close personal check of the causes of 
break-in-twos where long trains are han- 
dled with heavy power showed that 78 
per cent, were due to releasing at slow 
speeds. 

On our division of less than 120 miles 
the usual number of break-in-twos 
monthly run from 40 to 48, or an aver- 
age of 44 per month. Seventy-eight per 
cent. of this équals 34.32. Of these 
about 20 per cent. were broken couplers, 
requiring renewal. About 45 per cent. 
were broken knuckles, the remainder be- 
ing due to other causes. The cost 
for renewal of these broken couplers 
and knuckles, less “credits,” would 
equal $84.56 monthly, or $1,014.72 annu- 
ally. But the cost of labor and material 
for break-in-twos is but a small propor- 
tion of the actual cost. When the cost 
of detentions and train delays and fre- 
quent damage either to equipment or to 
lading on account of trains parting and 
running together are considered we can 
readily see the necessity for some de- 
vice that will aid in chécking this evil. 
The last Car Foremen’s Association re- 
port gives us a cause of trains parting: 
“ Release of brakes at slow speed with- 
out proper resistance on the engine or 
head-end cars.” Among the recom- 
mendations made to overcome this evil 
is the following: 

“We would recommend that all en- 
gines in road service be equipped with 
straight-air; or if this does not meet 
with the approval of the officials, it 
would be necessary for the superintend- 

* Extracts made by the Railrovd Gazette of a 


paper read before the Traveling Engineers’ Associa- 
tion by Frank P. Roesch; of the Chicago & Alton 
R. R. 
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ent to issue bulletins to trainmen re- 
quiring that where slow-downs are 
made, where the speed is not to exceed 
8 m.p.h., that the train be brought to a 
full stop, or have the trainmen set up 
about six retainers on the head end of 
the train or set at least from four to 
six hand brakes. The application of 
straight- -air on the locomotive, however, 
is the best method of ov ercoming break- 
in-twos from this cause.’ 

With the increase in locomotive power, 
the train length has increased propor- 
tionately, and as the brakes release on 
the head end first, the increased train 
length allows the full release on the 
head end of the train while the rear 
brakes are still set. This causes the 
surge and damage when brakes are re- 
leased at slow speeds. 

Another new phase in railroading due 
entirely to increased power and the de- 
mand for quick movement is the increase 
in size and power of yard and switch 
engines. The larger types of freight en- 
gines hauling such immense trains into 
the yards required a proportionate in- 
crease in capacity of yard engines to 
handle these trains. This necessitated 
a more efficient brake to handle these 
trains expeditiously, as with the present 
or automatic brake it was soon noticed 
that the repeated heavy reductions re- 
quired gave insufficient time for re- 
charging, thus reducing the holding 
power of the brake and causing the en- 
gineer to put more dependence in his 
reverse lever than in his driver brake, 
naturally resulting in a slower movement 
and greater damage, not only to his en- 
gine, but to equipment and lading as 
well. It was in the train yard that the 
first demand was made for a more flexi- 
ble brake and it was ably met in the new 
combined automatic and_ straight-air 
brake. 


In order to ascertain the extent of its 
use at present and the success it has 
met with, a list of questions was sent to 
members. Twelve roads reported hav- 
ing the device in use. 

In regard to the cost of maintenance 
over the plain automatic brake, the re- 
plies from members having used the de- 
vice for periods of from six to eighteen 
months show that the cost for repairs 
as yet has been nil. 

Other advantages not spoken of pre- 
viously are as follows: 


It quickens switching and reduces 
the incident damage to lading and equip- 
ment. It has been estimated that the 
time saved by a yard engine equipped 
with this device over one equipped with 
the ordinary automatic brake, if ex- 
pressed in dollars and cents equivalent 
to wages of crew, is about $1.25 per day. 
At this figure it would pay for itself in 
one month. 

If the brakes are released on long 
trains, it prevents the slack from run- 
ning out and the train from separating, 
especially at low speeds. 

3. It prevents the slack of long trains 
from running in or out so suddenly, by 
reason of change of grade (sags or 
humps) or curvature, as to cause serious 
shocks and breaking in two. 

4. It can be used to slow down or stop 
trains where the brake work required is 
not heavy, thus reducing pump labor, 
stuck brakes, wheel sliding and the 
breaking in two, incident to starting long 
trains with the brake-shoes dragging, or 
sometimes brakes stuck on cars toward 
the rear of train—a not uncommon result 
with automatic held on until the stop is 
made. 

5. It prevents the slack from running 
out and aids the car retainers in con- 
trolling speed while descending heavy 
grades. 

6. It holds the train and engine and 
enables the automatic brakes to be re- 
charged when standing on grades, thus 
having the train brakes ready for imme- 
diate use at the start. It increases the 
safety when work requires that someone 
go under the engine, rendering it impos- 
sible for the engine brake to leak off. 
The latter prevents the possibility of the 
engine getting away when no one is 
present, even though the throttle leaks. 

It enables control of speed while 
weighing cars. 

8. It increases the mileage between 
tire turning, where tire-dressing shoes 
are used. 

9. It decreases repairs to the auto- 
matic brake valve and the foundation 
rigging by reducing the use of the brake 
valve in emergency applications, some- 
thing practiced by hostlers and yard en- 
ginemen everywhere. 

The only disadvantage. if it can reason- 
ably be classed as such, is that it re- 
quires additional parts. But these re- 
duce rather than increase the labor and 
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expense of engine brake maintenance 
with one exception, that it requires more 
frequent adjustment of driver and 
tenderbrake piston travel than with the 
automatic alone, due to the increased 
labor these brakes perform. To offset 
this, however, there is less reversing of 
the engine. 

The double-check valve and straight- 
air valve are the only additions to 
standard brake parts. Several of these 
have been in use for nearly two years 
and many for shorter periods, yet no 
case has been reported where repairs 
have been required. The only parts 
liable to require renewal are the small 
leather seats. 





Transmission of Compressed Air for Power. 


In connection with the use of com- 
pressed air for power purposes many ques- 
tions of a more or less technical nature 


the pipe the greater will be the economy 
of transmission. On the other hand, 
however, the price of pipe increases so 
rapidly for the larger sizes that the point 
is soon reached when the interest on the 
increased first cost exceeds the saving due 
to the reduction of friction produced by 
the passage of the air through the pipe. 


Only the other day the writer was asked 
which was the cheapest size of pipe to use 
on a certain job, everything considered. 
The inquirer was surprised that he did not 
get an offhand answer to the question, and 
evidently got the impression that the writer 
was not as much of an engineer as he 
claims to be. 

An account of what the correct deter- 
mination of the answer would involve may 
prove instructive to those busy business 
men who, although claiming that time is 
money, are constantly expecting their engi- 
neering friends to answer their technical 
questions gratuitously. 





Initial Pressure (Pounds Gauge) 
FIGURE I. 


have to be confronted, and the one “Which 
is the most economical size of pipe to use 
for the trarismission of the compressed air 
from the place of compression to that of 
consumption?” is by no means the easiest 
to answer. 

It is evident to every one that the larger 


In the case under consideration a large 
compressor was furnishing air under 80 
pounds gauge pressure for various pur- 
poses, and it was desired to also connect 
onto this compressor a pump situated in a 
mine 2,500 feet distant. 

It was considered desirable to maintain 
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the present pressure at the compressor. 
The pump was of the fly-wheel type, hav- 
ing an air cylinder twice the diameter of 
the water cylinder. It was provided with 
a Meyer cut-off valve and was expected to 
raise 45,000 gallons per hour against a 
head of 300 feet. 

The pressure on the water piston being 


reget 


a Air Discha 
ws 
> 
a 


ot of Compre sse 


7 


Cubse F 


gallons per minute, which equals 105.27 
cubic feet. The air piston having four 
times the area, it must have a displacement 
of 421.08 cubic feet, which, when allowing 
7 per cent. for clearance and ports, gives 
a cylinder capacity of about 451 cubic feet 
to be filled every minute. 

The mean effective pressure equals 37.35 





Gauge Pressure of rge 


FIGURE 2. 


300 feet head, or 129.9 pounds per square 
inch, and making an allowance of 15 per 
cent. for friction, we see that in an air 
cylinder of twice the diameter the mean 
effective pressure must be 37.35 pounds per 
square inch. 

Again, the piston displacement in the 
water cylinder must be 750 gallons plus 5 
per cent. (allowance for slippage), or 78734 


pounds per square inch and is a constant. 
It must also equal the absolute initial 
pressure at the throttle valve times R 
and minus the absolute back pressure, in 
which R is the ratio of absolute initial to 
absolute mean pressure during the for- 
ward stroke. 

In the case of a slow running pump ex- 
hausting direct into the atmosphere, we 
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are safe in considering the absolute back 
pressure as equal to 14.7 + I. = 15.7 
pounds. 

This gives, when P equals the throttle 
valve pressure, M. E. P.=37.35=PR- 
15.7. 

We know that for adiabatic expansion 


9.451 [1— ( 1 ) ~~ 
C ae 
= . ee 
1 


In which C equals cut-off. 


We also know that P & volume is con- 
stant for a constant temperature. 

Now, using this information and allow- 
ing 1% of a cent as the cost of compressing 
100 cubic feet of free air to 80 pounds 
gauge pressure, we are enabled to plot the 
following curves: 

Having thus ascertained the number of 
cubic feet of air required, when com- 
pressed to different pressures, it remains to 
be determined what volume will be deliv- 
ered by pipes of different sizes at various 
discharge pressures, but a constant in- 
take pressure of 80 pounds. 

The most generally accepted formula for 
the flow of compressed air in pipes is that 
of D’Arcy, which is 


R= 


d® (P, — P) 
veo FF 
In which 
D=cubic feet discharged (meas- 
ured at discharge pressure). 
P,=intake pressure (gauge). 
P=discharge pressure (gauge). 
= length of pipe in feet. 
c= co-efficient cr constant for given 
size of pipe. 
w= density or weight in pounds per 
cubic foot (measured at in- 
take pressure). 

By reference to tables for c and w this 
equation may be solved and plotted as 
shown below for various sizes of pipe, and 
if we again plot the curve for the required 
number of cubic feet of compressed air 
as found by chart No. 1, we can see at a 
glance the result of using any size of pipe. 

We are now able, with the help of the 
above curves, to make up the following 
table, in which column four is figured for 
one year of 3,000 working hours: 








‘. . | i\Cost of Com-| 

Size Costof | 10per_ /pressing the : 

of Pipe on the) Cent of | Air if Said Differ- 

Pipe. | Ground. {Difference Size of Pipe) "°°: 
| | is Used. 


2” | $281.25 $6195.00 | ...... 
216" 449.25 | $16.80 | 6157.50 | $37.50 
3" 589.85 | 14.06 | 6138.75 | 18.25 
316” | 742.20 | 15.46) 6185.00} 3.75 
4 843.75 10.18 6138.50 1.50 
41" 1015.62 | 1719 6132.50} 1.00 





It appears that, in the matter of first cost 
and running expenses, there is an advan- 
tage in favor of the 3-inch pipe. But this 
advantage is so slight that, when the prob- 
able temporary nature of such work is con- 
sidered, we feel certain the 2!4-inch pipe 
would be the best size to use on this job. 

If the distance between the compressor 
and pump was less, the advantages of using 
a 3-inch pipe would be greater, while, on 
the other hand, if the distance was in- 
creased sufficiently, we should have to use 
a 3-inch pipe in order to get sufficient 
power at the terminus. 

L. C. BAYLEs. 





A Demonstration of Pneumatic Tools. 





A demonstration of pneumatic tools 
was recently given at Westminster, Lon- 
don, England, at the works of the Con- 
solidated Pneumatic Tool Company, 
which concern represents the Chicago 
Pneumatic Tool Company in England, 
and brought forth an emphatic endorse- 
ment from the usually conservative Pall 
Mall Gazette. 

In describing the demonstration and 
commenting on the achievements of the 
pneumatic tools, the Pall Mall Gazette 
said in part: 

“The underlying principle, as tech- 
nicians are aware, is the application of 
air compressed in a high degree to tools 
of various construction, which automat- 
ically work a drill, or hammer, or what 
not, fixed at the end. The operator con- 
trols the instrument by a steel handle 
shaped to the hand like the haft of a 
saw, as well as by an arm formed by the 
joint of the air tube, and where he needs 
a hand to direct the tool more carefully, 
he can adjust the butt of the instrument 
to his breast or shoulder like an ordi- 
nary brace-and-bit, To see a fitter take 
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up a breast drill and put holes through 
a Y%-inch plate was an experience. 

“A hand-sized rock drill was picked 
up from an unpicturesque heap, the air- 
tube was screwed up and the pressure 
shut on; in a few seconds the drill was 
nosing its way through a block of lime- 
stone. The only accompaniment to the 
grinding sound was a tiny fountain of 
white powder and dust coming away in 
a wisp of smoke. Mr. Diem added that 
lately an operator with this drill had 
bored three 5-foot holes while the older- 
fashioned tool alongside was being fixed 
upon its tripod. The entire weight of 
the drill was 40 pounds, it used only 42 
cubic feet of air per minute, and a blast 
arrangement kept the hole clear of all 
obstructions, a point worth considering 
in boring without water. The tube was 
then switched onto a pneumatic chisel, 
and presently this was cutting pieces of 
the thickness of a Bock cigar from a 
steel plate set on end. It was equally 
effective in dressing stone. Another tool 
put a “tap” into holes already drilled, 
and another expanded and cut boiler- 
tubes away from the inside, so that they 
could be released from the end plate at 
a touch. The operator is relieved from 
the weight of the tool by a pulley ar- 
rangement and swung weights. Another 
tool, a hammer this time, put a head on 
copper stay-bolts with perfect round- 
ness and finish, and this led up to the 
wonders of the tool as a riveter. 

“The deck-riveter is, for the sake of 
easy transit, mounted on a sort of car- 
riage, like an outrigger on wheels, and 
by its use a youngster of eighteen, it is 
claimed, rivets 2,000 rivets per day in 
one of the Birmingham shops. In the 
room, where three boiler-plates had been 
set up and bolted, rivets of an inch and 
a quarter thick were brought in from the 
forge and driven home in a fraction of 
the usual time; finished, moreover, with 
perfectly rounded heads with an excel- 
lent flush. The celerity attained with the 
%-inch rivet was amazing. One riveter 
keeps two forges going. Where a rivet 
is condemned, the head is chipped off, 
the drill is put through and the remain- 
der is crumbled away, all by pneumatic 
process, and in a tithe of the time spent 
over a bad rivet in the ordinary way. 
In the open air we saw a Tynan heater 
belching air and oil-spray upon a %- 
inch plate, and this burst of flame, when 
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forced through a shaped fire-brick, nar- 
rowed the heated area down to the size 
of a shilling. A Y%-inch plate, it is said, 
3 feet across, has been rendered white 
hot inside of six minutes. Another de- 
velopment of the pneumatic idea was a 
giant nipper, which, at a touch of tiie 
hand, nipped a cold steel rod into pieces 
in a way to make a crustacean blush 
without boiling. 

“ Clearly, the possibilities of the pneu- 
matic tool are enormous, and one fails 
to conceive, even by taking thought, all 
the uses to which it has already been 
put. An American workman has adapted 
it to the painting of tinware baths, and 
the paint is sprayed by a draft of air 
instead of being slopped about by hand, 
as it used to be. This means a sur- 
prising saving of time, not to mention 
the improvement in the evenness of sur- 
face. For similar work where enamel is 
used, the old process used to be to 
sprinkle it by hand or out of a pepper 
castor; the new process is to spread it 
on a disc or plate, and then tap the plate 
with a tiny air hammer going at 3,500 
taps to the minute. But, after all, the 
chief conquests of the pneumatic idea 
have been in the dockyard and boiler- 
sheds, the machine shops and masons’ 
yards of two continents. ‘The invention 
is American, but that fact has in no way 
impaired its acceptance in Europe. The 
Flensburger Company, we learn, pays a 
bigger dividend, and possesses in its new 
yard more modern machinery than any 
other shipbuilders in Germany; it is a 
staunch user of pneumatic inventions.” 





The Report of the South African Miners’ 
Phthisis Commission, 


Publicity has been given to the report 
of the South African Miners’ Phthisis 
Commission. This Commission was ap- 
pointed by Lord Milner, December, 1902, 
to inquire into the extent phthisis prevails, 
to ascertain the cause of the disease, and to 
make recommendations as to preventative 
and curative measures, which should be 
adopted either by legislation or otherwise. 

The Commission was composed of Mr. 
H. Weldon (Chairman), Dr. C. L. Sansom, 
Mr. R. M. Cutlin, Dr. W. T. F. Davies, Mr. 
Francis Drake, Dr. S. Hawarden, Mr. J. 
Harry Johns, Mr. E. Perrow, Mr. J. R. 
Williams, Dr. C. Porter, and Mr. J. Strat- 
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ford (Secretary). The mine managers of 
the Witwatersrand were requested to allow 
the medical officers attached to the mines 
to supply information. In addition, up- 
wards of 200 mines were circularized, but 
from these only forty-five replies were 
received. 

The Commissioners state that miners’ 
phthisis in the Transvaal is largely 
confined to miners who have worked for 
some time in metalliferous mines, and who 
have been engaged more particularly in 
rock drilling in the gold mines. Of the 
4,403 miners officially declared to be work- 
ing underground in the gold mines of the 
Witwatersrand, 1,210 were medically ex- 
amined by the Commission, Of this num- 
ber 187, or 15.4 per cent., were certified by 
the examining doctors to be affected by 
the disease, while a further 88 were sus- 
pected cases. These numbers quite con- 
firm the impression as to the extent to 
which miners’ phthisis prevails and the 
urgent need for preventative measures. 
Especially so is this the case when it is 
known that the malady cuts off men before 
their prime, for the average age at death 
is only 35.5 years. Of the 187 miners certi- 
fied as suffering from phthisis, 20, or 10.7 
per cent., gave a family history showing a 
tendency to pulmonary consumption. ‘The 
malady seems to be especially prevalent 
among the rock-drill miners, for, of the 
187 miners certified as suffering from the 
disease 172, or 91.08 per cent., had been em- 
ployed on rock drills. The majority of 
these men had only worked 6.4 years on the 
machines. As some had worked in other 
countries than the Transvaal, they had 
therein, at any rate, incurred the risk of 
contracting silicosis. The detection of the 
disease in the early stage is not always 
easy. It is stated, and the announcement 
is very important, that there is no appreci- 
able amount of tuberculosis among the 
miners. 

The Commission specially investigated 
the following: (1) Character and harmful 
properties of the inorganic particles held in 
suspension in the mine atmosphere; (2) 
Mine ventilation, including the composi- 
tion and quantity of the air circulating 
throughout the working places in the mine, 
also the composition of the gases given off 
during blasting operations; (3) Mine sani- 
tation; (4) Living conditions of the 
miners. 


During the operations of blasting, drill- 
ing, shoveling, etc., especially in the dry 
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gold mines of the Witwatersrand, large 
quantities of dust are given off. It is a 
common opinion that the phthisis of gold 
miners, or silicosis, is a consequence of the 
inhalation of minute particles ot inorganic 
material with which the mine is charged. 
In support of this belief there is the fact 
that while the disease is not entirely con- 
fined to rock drillers, yet it is more preva- 
lent among them than in any other class of 
underground workers; also that of the 
different kinds of work undertaken by 
rock-drill miners, “raising” is the most 
dangerous, largely owing to the circum- 
stance that in “ raising” the holes which 
are bored by the rock-drill machines have 
an upward inclination, into which water 
is not usually injected, in contradistinction 
to boring “wet holes,’ which are either 
horizontal or have a downward inclination. 

During the boring of a hole by rock-drill 
machinery there is sometimes as much as 
0.185 grain of dust in a cubic foot of air. 
This dust on microscopical examination is 
found to be composed of exceedingly sharp- 
pointed siliceous particles. In order to 
combat the evil effects of dust, especially 
in mines where water is not available for 
laying it, the wearing of a respirator is 
recommended by the Commission. The 
Commission states that it is not in a posi- 
tion to recommend any special form of 
respirator. 

As the Witwatersrand mines are venti- 
lated mostly by natural means, the supply 
of fresh air in the mines varies with the 
atmospheric conditions on the surface. 
In the ends of drives, rises and winzes the 
atmosphere is harmful, since it is liable to 
be contaminated by noxious gases evolved 
during blasting or exhaled from the lungs 
and bodies of the miners. Systematic 
ventilation is therefore recommended, “ so 
that fresh air may be caused to enter each 
mine in sufficient quantity to sweep through 
the drives (to within a reasonable distance 
from their ends), and thus dilute and carry 
away up to the surface the injurious gases 
and particles of organic and inorganic 
matter that may be held in suspension in 
the air.” Attention is also directed to the 
composition of the air from the .om- 
pressor and the danger that accompa- 
nies the use of inferior oils (or oils of 
low flash point) for lubricating the air 
cylinders of the compressor engine. Lu- 


bricants used for this purpose ought to 
be incapable of being decomposed into, 
or of giving off, injurious products under 
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the conditions they are subjected to 
in the air cylinder of the compressor. A 
solution of soft soap can satisfactorily 
replace the oil. 

While acknowledging that the bulk of the 
medical evidence points to miners’ phthisis 
being the result of the action of dust upon 
the lungs, the Commissioners also dis- 
cussed the point as to whether deleterious 
gases in the mines might not act as pre- 
disposing causes or tend to accelerate the 
disease. “ Gassing” frequently occurs in 
the Witwatersrand mines. Before blasting, 
the air in the mines was found to contain: 
Oxygen, 20.38; carbon dioxide, 0.11; car- 
bon monoxide, 0.13; nitric oxide, 0.0004 ; 
while after blasting the amounts respect- 
ively were 19.90, I.59, 0.39 and 0.0078. 

The Commissioners find fault with the 
general sanitary condition of the mines, the 
manner in which the disposal of human 
excreta is arranged for and the absence of 
provision of adequate facilities for wash- 
ing, also for changing and drying the 
clothes of the miners. 





Accidents Due to Combustion Within Air 


Compressors.” 


The phenomenon described by Dr. Le- 
doux, involving an apparently abnormal 
high temperature in the air cylinders of 
compressors, has not been, so far as I 
know, discussed in technical literature. 
The common formula for the adiabatic 
compression of dry air does not account 
for heat sufficient to flash ordinarily de- 
cent cylinder oils, nor do the text- books 
include in their theoretical statements 
any quantitative consideration of the 
effect of leaks in the ideal machines 
which they contemplate. 

At the beginning of the stroke the 
air in the cylinder has come from three 
sources, namely, that which was left in 
the cylinder clearance spaces on the pre- 
vious stroke; that which has leaked in 
from the discharge valves and past the 
piston; and that which has been drawn 
in from the atmosphere. 

The air which was left in the clearance 
had, when under compression, the tem- 
perature of the discharge; but on the 
retrograde movement of the piston it ex- 


* Abstract of remarks by Mr. E. Hill in a discus- 
sion of a paper by Dr. A. R. Ledoux before the 
American Institute of Mining Engineers, as pub- 
lished in CompressED Arr for June, 1903. 


pands and performs work, falling in tem- 
perature to the temperature just previ- 
ous to compression; therefore, the clear- 
ance air need not be considered in this 
investigation. 

The air coming from the leaks ex- 
pands from the high pressure of dis- 
charge to the low intake pressure of the 
cylinder, without performing work ex- 
cept in creating velocity in its own mass; 
but as it comes to rest in the cylinder, 
its temperature becomes that of the dis- 
charge. 

The air is presumed to be dry and the 
compression adiabatic. I am well aware 
that compressors universally have water- 
jackets, but I credit these with no cool- 
ing effect on the air during compression. 
The lubricant on the cylinder walls and 
the thin film of air in actual contact with 
the jacketed surfaces may experience a 
slight cooling; but the mass of air is so 
remote from these influences as to be 
unaffected thereby. The presence of 
watery vapor in the air itself will some- 
times keep down the temperature, and. 
more often, unskilful readings of a ther- 
mometer placed at a distance from the 
cylinder will give apparent results much 
lower than the temperatures actually ex- 
isting directly at the discharge valves. 

Applying the formula to a_ single- 
stage compressor, at sea level, com- 
pressing to 88 pounds or 7 atmospheres, 
the atmospheric air being at 62 degrees 
Fahr., we have the following tempera- 
tures of discharge, when the leaks of 
piston and discharge valves are as stated: 


Leak. Temperature. 
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ONG. Sen sine dane ONS 2 


EFFECT OF LEAKS ON TEMPERATURE OF 
COMPRESSED AIR AT SEA LEVEL. 


This, however, is not a full presenta- 
tion of the case of the single air cylin- 
der compressor, for the reason that a 
very large proportion of compressors, in 
this country at least, are used at points 
high above the sea level—4,000 feet is a 
moderate assumption for an example. 
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The barometer would be at 25.7 inches, 
and to produce 88 pounds gage pressure 
of this thin air requires eight compres- 
sions. Therefore, at 4,000 feet the same 
heat is developed in producing 88 pounds 
as is developed in producing 8 atmos- 
pheres or 103 pounds gage at sea level. 
We have therefore: 


Leak. Temperature. 
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EFFECT OF LEAKS ON TEMPERATURE OF 
COMPRESSED AIR AT 4,000 FEET 
ALTITUDE. 

Either of these cases—at sea level or at 
a higher altitude—shows the possibility 
of a temperature fully sufficient to pro 
duce gas from the oil lubricant and to 
cause it to burn, creating excessive heat 
and an increased development of gas, 

quickly followed by explosion. 

It will be seen that there is a rapid in 
crease in heat as the leak increases. The 
calculation is made on leaks which are 
percentages of the cylinder capacity. A 
leak is constant, whereas the intake of 
the compressor depends on the speed of 
the machine. It follows therefore that a 
leak of, say, 2 per cent. of the intake ca 
pacity of 125 revolutions becomes 10 per 
cent. when the compressor is slowed 
down to 25 revolutions per minute. This 
quite agrees with experience. In sev 
eral cases of violent explosions brought 
to my notice the compressor was run 
ning slowly at the time. The oil feed 
was probably adjusted to the maximum 
speed of the machine, and thus was ex- 
cessive for the slow speed. A _ larger 
proportional leak—a liberal quantity of 
oil—and the result is easily compre- 
hended. 

The remedy for these dangerous con- 
ditions is to have the compressor made 
with compound air cylinders. Such com- 
pressors, properly proportioned, when 
compressing to 8 atmospheres or 103 
pounds gauge, would develop under nor- 
mal conditions 245 degrees in each cyl- 
inder. 


Compound compressors are less liable 
to have leaks than are single cylinder 
machines, because there is less difference 
in pressure between the discharge and 
the intake side of the pistons. 

Sut in the best modern designs of 
compressors, the harmful effects of leaks 
are entirely overcome by causing the air 
which leaks past the pistons to go 
through an intercooler and to be thor- 
oughly cooled before it again enters the 
cylinders for compression. This keeps 
the temperature down, and pressures of 
from 3,000 to 5,000 pounds are obtained 
without inconvenience or anxiety. 

It should be remembered that com- 
bustion is more vigorous under higher 
pressure than in the open atmosphere. 
No doubt there is likewise an easier oxi- 
dation and a lower flash point for oil 
under pressure in the cvlinder than under 
ordinary conditions outside. In many 
cases a noisome gas is generated and 
distributed in the mine long before the 
final explosion. Workmen at the front, 
instead of receiving pure, cool air from 
the exhaust of the drills or other ma- 
chines, breathe a foul, stupefying and 
sometimes fatal mixture. 


{This appeared in a recent issue of the American 
Machinist with the following comment: ‘** We pub- 
lish this more because itis an explanation of 9 serions 
matter offered by one whose opinion commands re- 
spect than because we agree that the effect of leakage 
is apt to be serious."’—FD. ] 


Building the Cleveland Stone Company’s 
Power Plant. 


Readers of CompressED AIR will 
remember the large compressed air 
power plant for the North Amherst, 
Ohio, quarry of the Cleveland Stone 
Company, mention of which has been 
made several times in these columns. 
Througe the courtesy of the Ingersoll- 
Sergeant Drill Company. which concern 
has the contract for furnishing the com- 
plete plant, we are enabled to show the 
progress being made in its construction. 

The accompanying illustration shows 
the two huge Corliss compressors being 
erected. The steam cylinders are in 
position, and the air cvlinders are being 
connected. Thev are both of the Inger- 


soll-Sergeant Corliss condensing type 
with 48-inch stroke and have a combined 
capacity of 9,215 cubic feet of free air per 
minute, 
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What makes the plant of special im- 
portance in quarrying circles is not so 
much the size, which is nevertheless un- 
usually large, but the fact that the entire 
power for the quarry is to be supplied 
by this plant which is installed by one 
company alone, and that certain radical 
changes in the whole system are planned, 
which, it is claimed, will greatly increase 
the output and reduce cost. 

Naturally the quarrymen all over the 
country are looking at this plant with 
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Notes. 


The British Compressed Air Cleaning 
Company, Ltd., the progress of which 
was noted in last month’s CoMPRESSED 


Arr, has just established a separate com- 


pany in Wales under the title of the 
South Wales Compressed Air Cleaning 
Company, Ltd. The offices of this con- 
cern are at Cardiff. 


CoMPRESSED AIR has received a copy 
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PARTIALLY COMPLETED POWER PLANT OF 


all interest, and on its success or failure 
will depend the course of many others. 
There seems no reason to believe that 
two such experienced concerns as the 
Cleveland Stone Company and the In- 
gersoll-Sergeant Drill Company, would 
enter into such an undertaking unless 
they were assured of its success, so this 
plant has the promise of being one of 


much importance to the compressed air 
trade. 





THE CLEVELAND STONE COMPANY. 


of the thirty-seventh edition of Gurley’s 


Manual of American engineers’ and 
surveyors’ instruments through the 
courtesy of Messrs. W. & L. E. Gur- 


ley. It contains much valuable informa- 
tion which will be of use to those plan- 
ning and building compressor plants or 
for quarrying and tunneling operations. 


A new appliance has recently been 
added to the fire brigade of London, 
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England. It is known as a first-aid ma- 
chine, and is always in readiness to 
answer the first call. It consists of two 
cylinders, the large one containing air 
and water, and the small one containing 
compressed air to a pressure of 1,000 
pounds to a square inch. The com- 
pressed air is used to work a small but 
powerful stream at the fire, pending the 
arrival of the steamers. 


While molding machines are no longer 
a novelty, the Tabor Manufacturing 
Company, of Philadelphia, has recently 
placed on the market several types of 
pneumatic molding machines which will 
interest all who keep in touch with the 
work of the foundry. In a catalog just 
issued these machines are described at 
length, and a number of illustrations 
shown. There are also pictures of the 
interior of the Tabor Company’s shop. 
This same company will shortly issue 
another catalog covering hand-ram- 
ming molding machines. 


The use of compressed air for the op- 
eration of pneumatic tools has become 
a prominent feature in the economics of 
large manufacturing establishments. Es- 
pecially is this true of the shipbuilding 
industry. In each of the larger ship- 
yards several hundred pneumatic tools 
are now in use. At the plant of the 
New York Shipbuilding Company, in 
Camden, N. J., there are now in use 
about 400 portable riveters, calkers, 
drills, etc. Air pressure of 110 pounds 
per square inch is supplied by an air 
compressor capable of 5.000 cubic feet 
of air per minute.—The [ron Age. 


The Colne Times, 
a remarkable invention. 
22 years’ labor, Mr. 
of 39 Alexandra road, Morecambe, 
formerly of Colne, has patented an 
injector apparatus for the purpose of 
driving engines with compressed air 
instead of with steam. It is claimed, 
at least, that the invention will save 
65 per cent. in coal used for a boiler, 
and it will work, if desired, with com- 
pressed air only in the present state of 
boilers, without removing same. Fur- 
ther, Mr. Hoskin claims that in connec- 
tion with motor cars his discovery 
should displace petrol as a motive power, 


of England, reports 
After about 


Joseph Hoskin, 
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Liquid hydrogen is by far the coldest 
liquid known at the present time. At 
ordinary atmospheric pressure it boils at 
—422 degrees F., and reduction of the 
pressure by an air pump brings the tem- 
perature to —432 degrees, at which the 
liquid becomes a solid, resembling frozen 
foam. According to Professor Dewar, 
to whom the credit is due of having 
liquefied hydrogen in 1808, the liquid is a 
colorless, transparent body, and is the 
lightest liquid known to exist, its density 
being only one-fourteenth that of water: 
the lightest liquid previously known was 
liquid marsh gas, which is six times 
heavier. The only solid which has so 
smi all density as to float upon its surface 
is a piece of pith wood.—Cassier’s Maga- 
sine. 


Whenever an operation or a trade or 
an industry tends to extend, or when it 
is desirable or necessary that it should 
extend, mechanics and machinery must 
come into action. Manual or animal ef- 
fort soon reach the limit of their power 
and efficiency; and whatever machinery 
is capable of doing it performs with in- 
comparable patience and accuracy. The 
increased mining depth and the increased 
demand for coal have forced machinery 
on by leaps and bounds. To wind the 
coal in the United Kingdom alone rep- 
resents approximately a million of horse- 
power, and the hauling and pumping and 
ventilating will represent probably an 
equal amount of power. This could not 
be provided either by human beings or 
animals, and if provided would be im- 
practicably expensive.—Science and Art 
ot Mining (Eng.) 


Pneumatic drills are highly praised in 
a paper recently read before the Institu- 
tion of Civil Engineers by Mr. A. F. 
Yarrow. In his ship yard it is now the 
practice to drill the rivet holes in the 
inside strakes of plating with electric 
drills. The plates are then sheared and 
put in position. The outer strakes of 
plates are next put in place and drilled 
by the pneumatic tools, the inner plates 
acting as jigs. Mr. Yarrow considers it 


impossible to have more accurate work- 
manship, for the system places it beyond 
the power of the men to do bad work. 
This method of drilling does not affect 
adversely the cost or speed of construc- 
In punching a plate, a gang of men 


tion, 
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is employed to handle it, and while 
punching it is much more rapid than 
drilling, there are many more men em- 
ployed. Moreover, punching must be 
done on one plate at a time, while sev- 
eral plates can be drilled simultaneously. 
—The Engineering Record. 


An interesting description of the im- 
provements being made on the Pennsyl- 
vania Railroad, between Pittsburg and 
Philadelphia, is to be found in the issue 
of the Engineering News for September 
24. It includes an account of the con- 
struction of the Gallitzen tunnel, which 
parallels the old Allegheny tunnel. As 
usual, compressed air figures very prom- 
inently in its construction. A_ single 
heading is driven from each end of the 
tunnel and in each there are in operation 
four drills operated by compressed air. 
Two of the drills are mounted on col- 
umns. Two other drills, mounted on 
tripods, widen out the heading made by 
the others. A steam shovel operated by 
compressed air is being used to load the 
cars at the end of the heading. Despite 
the fact that there is only a single track 
in the tunnel, thereby limiting the use 
possible under such conditions, this com- 
pressed air shovel is regarded by the 
contractor as a decided success in its 
tunnel work. 





Referring to the extended use of pneu- 
matic tools, Mr. Robinson, of Glasgow, one 
of H. M. Inspectors of Factories, gives 
some interesting facts relating to the de- 
velopment of mechanical devices. Among 
them he cites jobs formerly done by 
journeymen which can now, with these 
pneumatic tools, be undertaken by ap- 
prentices. In one case he heard of a job 
which was finished by an apprentice in 
three or four hours. Under former con- 
ditions that same work would have occu- 
pied an average journeyman more than 
a day. On the other side of the question, 
which, of course, must be regarded, Mr. 
Sedgwick, of Leicester, comments upon the 
effect of mechanical development upon the 
smaller trades, which gives support to the 
impression that the days of the “ Little 
Mester” are numbered. This gentleman 
states that the continued introduction of 
labor-saving machinery, and the conse- 
quent subdivision of labor, is slowly, but 
surely, directing the trade into the hands 
of large employers and limited companies, 
and with these the little man has but very 
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slight chances of successfully competing in 
either the home or foreign markets.— 
Hardware Trade Journal (England). 


At the Air Brake Convention, held in 
Colorado Springs, last April, there was 
a series of four tests of air pumps. These 
tests were briefly and substantially as 
follows: 

The first test consisted of a drilled 
diaphragm placed either in some con- 
venient point near the brake valve or at 
the rear of the tender, and the pump 
run at about 100 or 140 strokes per min- 
ute, being required to keep up a pres- 
sure against a 3-16 inch opening in the 
diaphragm. 

Test No. 2 consisted of a similar ar- 
rangement described in No. 1, except 
that the speed of the pump was about 60 
or 70 strokes per minute, and was re- 
quired to keep up a pressure against an 
escape port 3-32 inches in diameter. 

Test No. 3 consisted of a gauge 
screw into the bottom head of the air 
cylinder of the pump, and at a slow 
speed, pressure passing by the packing 
rings would pile up in pounds in the suc- 
tion end of the cylinder and show on the 
gauge. 

Test No. 4 was called the “oil cup 
test’? and was made by opening the oil 
cup on the top end of the air cylinder, 
and running the pump at a slow speed. 
If air blew out of the oil cup on the down 
stroke, it meant a leakage of pressure 
past the packing rings. This degree of 
leakage either passed or condemned the 
pump. 


Under the title “A Niotable Example 
of Central Station Supply of Electric 
Power and Light,” the Engineering Record 
published in its issue of September 26 a 
description of the new building of Mar- 
shall Field & Co., of Chicago. As usual, 
compressed air is called upon to play no 
unimportant part. There are two 11%- 
inch by 12-inch by 5%-inch by 21-inch 
Ingersoll-Sergeant air compressors 
which supply air at 40 and 20 pounds 
gauge pressure for onerating elevator 
doors and sewerage ejectors, respect- 
ively. 

One 8-inch by 8-inch vertical air com- 
pressor of the same make furnishes 
compressed air at 60 pounds pressure for 
physicians and dentists occupving the 
upper floors of the building. This air is 
first washed by being passed through a 
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water bath and then forced through a 
special filter containing sterilized cotton 
gauze. One 8-inch by 8-inch Christen- 
sen compressor supplies air at 80 
pounds pressure for carpet renovators. 
The air compressors are all chain-driven 
from variable speed motors. The pneu- 
matic cash carrier system consists of 
two No. 9 Root blowers, which are 
driven by 75 horse-power motors and 
two No. 7 Connersville blowers which 
operate by a 40 horse-power motor. 
The blowers are of the piston type and 
are operated on approximately 2 inches 
of vacuum supplied for the 200 cashier 


stations. 

The eighty-third meeting of the 
American Institute of Mining Engineers 
was held in New York, October 13th to 
17th. The session was in all respects a 
very successful one and was largely at- 
tended by engineers prominent in the 
mining industry of the country. The 
headquarters of the Institute were made 
at the Murray Hill Hotel, but the ses- 
sions were held in various halls of kin- 
dred organizations, and educational in- 
stitutions. A series of very interesting 
papers were presented, giving some im- 
portant information as to the mines and 
mining methods in various portions of 
the country. Then there were trips to 
several metallurgical plants in the 
vicinity of New York, an inspection of 
the Rapid Transit Subway and a visit to 
the United States Military Academy at 
West Point. The members also saw 
something of Columbia and New York 
Universities. A reception and dance at 
Sherry’s and an informal reception at the 
American Museum of Natural History 
were pleasant interruptions in the rou- 
tine of the session. 

The only paper in which compressed 
air primarily figured was a discussion 
of Mr. Clarke’s paper * Electrical Ap- 
paratus for Coal Mining” by Mr. W. 
L. Saunders. This discussion has al- 
ready appeared in the columns of 
COMPRESSED AIR. Incidently, com- 
pressed air was mentioned frequently 
and its prominence in the mining in- 
dustry of the country was frequently 
demonstrated. 
steam- 


Many different designs of 


driven pumping plant have been used for 
this purpose from time to time, but, 
given suitable conditions, nothing has 
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proved so simple and effective as the 
method of raising deep well water by 
compressed air introduced by Mr. Will- 
iam H. Maxwell, A. M. I. C. E., at the 
Tunbridge Wells Waterworks in the year 
1900. This is apparent from a study of 
the data arrived at by a series of care- 
ful tests with the plant in question, and 
the experience of its several years’ satis- 
factory working, as recently described in 
an interesting paper read by Mr. Max 
well on the subject before the British 
Association of Waterworks Engineers at 
Bolton, an abstract of which we hope to 
give in our next issue. The paper is of 
greater interest from the fact that the 
plant in question is one of the first per- 
manently installed in this country on a 
fairly large scale for the purposes of pub- 
lic water supply. Engineers as a rule 
have hitherto looked somewhat suspici- 
ously upon the use of compressed air 
for such a purpose, owing to their 
doubts as to the economy of this system 
and the want of actual experience upon 
which to base their designs for such a 
plant. They will be greatly assisted in 
this direction by the results of experi- 
ence supplied by Mr. Maxwell in his 
paper, who has now demonstrated by a 
series of independent and accurate trials 
that this method of raising water, where 
proper conditions favorable to its adop- 
tion obtain, may be employed with per- 
fect success and economy of working. 
Even with coal costing the high figure 
of 25s. 5d. per ton, the fuel cost of rais- 
ing the water through a 1oo-foot lift is 
a fraction under a penny per 1,000 gal- 
lons; and when the smaller capital 
charges are also taken into account, the 
system has very decided advantages 
where the proper proportions of “ im- 
mersion” of the air-pipe to the “ lift” 
of the water can be secured. Consider- 
able saving in labor is also effected from 
the fact that the well may be several 
miles distant from the main pumping sta- 
tion, where any additional machinery 
may come under the supervision of the 
existing staff, and the air be conveyed in 
pipes to the wells, where no attendance 
or buildings are required. The air is dis- 
charged at a suitable pressure at the bot- 
tom of the well, which, in the present 
case is 350 feet deep, and the water is 
thus made to flow at the surface at the 
rate of over 30,000 gallons per hour. 
—Sanitary Record (Eng.). 
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Since F. F. Proctor went into the 
amusement business, New York theatre- 
goers have discovered that high-class 
performances at reasonable prices are a 
decided success. With his four charming 
playhouses in New York, Mr. Proctor 
is offering a variety of amusement that 
wins for him universal praise. The 
Twenty-third Street Theatre is an ex- 
cellent place in which to pass a few 
hours at any time. A continuous per- 
formance by high-class vaudeville artists 
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U.S. PATENTS GRANTEDSEPT., 1903. 
Specially prepared for COMPRESSED AIR. 


737,681. VALVE. John B. Waring, East Or- 
ange, N. J., assignor, by mesne assign- 
ments, to Waring Patents Company, New 
York, N. Y., a Corporation of New York. 
Filed July 1, 1901. Renewed Feb. 4, 1903. 
Serial No. 141,931. 


787,682. REDUCING-VALVE. John B. War- 
ing, East Orange, N. J., assignor, by mesne 
assignments, to Waring Patents Company, 
New York, N. Y., a Corporation of New 
York. Filed Nov. 17, 1902. Serial No. 131,601. 


737,709. BUMPER FOR RAILWAY-CARS. 
Thomas Collins, San Jose, Cal. Filed Apr. 
18, 1902. Serial No. 103,488. 
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is changed each week. Stock companies 
are presenting some of the best plays at 
the Fifth Avenue and One Hundred and 
Twenty-fifth Street Theatres, while the 
Fifty-eighth Street Theatre is devoted to 
visiting companies of good reputation. 
It was an experiment on Mr. Proctor’s 
part, but the cordial support which has 
been given him by the people of New 
York and vicinity has fully demonstrated 
the success of his undertaking. 
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A device consisting of a suitable body 
secured to the car, a secondary member 
pivoted to said body and formed with a 
plurality of chambers, reciprocating plungers 
in said chambers, and a cross-head pivoted 
to the coupling of the car and connected to 
said plungers, said plungers being formed 
with a small perforation and a check-valve 
leading to said chambers substantially as and 
for the purpose set forth. 


737,906. COMPRESSED-AIR OR OTHER 
SIMILAR’ BRAKE. Adolphe CGhaumont, 
Brussels, Belgium. Filed July 23, 1901. 
Serial No. 69,352. 


For the purpose of effecting the adjustment 
of the brakes for a certain stroke of piston, 
a device utilizing the screw-brake and con- 
sisting in providing parallel with the rod of 
the screw-brake a graduated rod provided with 
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an index in front of which is displaced the 
nut or its continuation which attains respec- 
tively the positions of the rod when the brake- 
gear reaches the minumum and maximum 
positions of piston stroke respectively, this 
latter remaining motionless owing to the pro- 
vision of an aperture in the rod. 


737,941. VALVE OR CUT-OFF FOR TANKS. 
Peter J. Leithauser, Clarendon, Tex. Filed 
July 2, 1903. Serial No. 164,050. 


738,102. PNEUMATIC-CARRIER SYSTEM. 
Wilbur G. Davis, Newton, Mass., assignor 
to the Single Tube Transmission Company, 
Boston, Mass., a Corporation of Maine. 
Filed Jan. 2, 1903. Serial No. 137,378. 


A pneumatic carrier system employing a 
normally dead transmission-tube and having 
one or more motor-driven substation pressure 
creating devices. 


738,546. STROKE-CHANGING MECHANISM 
FOR PNEUMATIC TOOLS. Julius Keller, 


Philadelphia, Pa. Filed Dec. 8, 1902. Serial 
No. 13,273. 





738,676. HYDRAULIC AIR-COMPRESSOR. 
Joel H. Shedd, Providence, R. I.; assignor 
to Walter C. Carr, New York, N. Y. Filed 
Dee. 9, 1902. Serial No. 134,470. 


\ 


A hydraulic air-compressor, a _ series of 
horizontal air-bars communicating at their 
ends with a submerged air-chamber and 
means for throttling the air after it enters the 
air-bars from the air-chamber to secure its 
more even distribution throughout the length 
thereof, substantially as described. 


738,583. PNEUMATIC MASSAGE APPAR- 
ATUS. Robert Watson, Scranton, Pa., 
assignor of one-half to Charles A. Kram, 
Washington, D. C. Filed Oct. 10, 1900. 
Serial Ne. 22,566. 





738,690. EXPLOSIVE-ENGINE. Jesse D. 
Lyon, Pittsburg, Pa. Filed Jan. 28, 1903. 
Serial No. 91,591. 


A gas-engine, provided with a cylinder, an 
air-compressing chamber exterior to the 
cylinder and communicating with the interior 
thereof, exhaust-ports leading outwardly from 
the cylinder, and a mixture-valve chamber 
provided with a compressing-valve having 
check-controlled inlets opening into its in- 
terior, and a port leading from the compress- 
ing-chamber to the cylinder. 


738,959. PNEUMATIC UNDERBLAST AND 
STACKER. Aart H. Van Houwelingen, 
Pella, Iowa. Filed May 21, 1903. Serial No. 
158,164. 


In combination with pneumatic stacker 
apparatus, an endless traveling carrier to feed 
the same, said endless traveling carrier com- 
prising a lower chaff-section and an upper 
straw-section, said sections being angularly 
disposed with reference to each other, sub- 
stantially as described. 


739,025. INNER TUBE FOR PNEUMATIC 
TIRES. Theron R. Palmer, Jeannette, Pa. 
Filed April 14, 1903. Serial No. 152,505. 


739,134. TRACKER-BOARD ATTACHMENT 
FOR PNEUMATIC MUSICAL INSTRU- 
MENTS. Alfred Anderson, Cambridge, 


Mass. Filed May 8, 1903. Serial No. 156,226. 


An automatic musical-instrument player, 
the combination with a tracker-board and a 
perforated music-sheet, of a chamber having 
an open bottom adapted to rest against the 
music-sheet, guide. 


739,972. PNEUMATIC ATTACHMENT FOR 
CHAIRS. Gustaf B. Anderson, Chicago, 
Ill. Filed Dec. 30, 1901. Serial No. 87,741. 


The combination with a rocking-chair 
provided with a downwardly-projecting pin on 
its seat, of a bellows located within its frame 
and connected near its front and rear ends 
to each of the rockers of the chair, said 
bellows comprising a pumping portion and a 
reservoir having an inwardly-opening valve 
to contact with said pin, springs located 
between the upper portion of the bellows and 
the seat of the chair, a support horizontally 
and rigidly secured to the bottom of the 
bellows and having at each of its ends rollers 
to rest on the floor, a hose communicating at 
one of its ends with the reservoir, an air- 
controller or hand-piece on the other end of 
said hose, substantially as described. 
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138,920. AIR-COMPRESSOR. George de 
Laval, Cambridge, and George P. Aborn, 
Boston, Mass., assignors to the Geo. F. 


Blake Mfg. Co., New York, N. Y., a Cor- 
Filed July 25, 


poration of New Jersey. 
1901. Serial No. 69,639. 
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A pneumatic stacker, the combination with 
a chaff-receptacle, a pocket communicating 
therewith, and means for discharging chaff 
into said pocket, of pneumatic devices com- 
municating with said pocket for removing 
chaff from said pocket and discharging it, and 











An air compressor having a cylinder, a 
piston, inlet-valves, the combination of a 
mechanism comprising a toggle for operating 
said valves, and a device open to the excess 
pressure in the receiver or reservoir for 
breaking the said toggle whereby the closing 
of said valves is retarded and a lesser amount 
of air than usual compressed. 

An air-compressor having a cylinder, a 
piston and inlet-valves, the combination of a 
mechanism comprising a toggle for operating 
said valves, and a device open to the excess 
pressure in the reservoir or receiver for 
breaking said toggle whereby the closing of 
said valves is retarded and lesser amount of 
air than usual compressed, said device com- 
prising a diaphragm which is affected by said 
excess pressure, and a piston operated by 
water-pressure, the valve for which is con- 
trolled by said diaphragm and the said valve. 


739,231. GOLD-SEPARATOR. William Snee, 
West Elizabeth, Pa., assignor of three- 
fourths to John A. Snee, Pittsburg, Pa. 
Filed Dec. 29, 1902. Serial No. 137,035. 


A pneumatic separator, the combination of 
a casing having a closed hopper-shaped upper 
portion and a reduced lower body portion 
epen at the bottom, a screen mounted in an 
epening in the side walls of said hopper- 
shaped portion, a feed-spout extending into 
the said upper portion of said casing to a 
point below the bottom of said screen, and a 
nozzle extending into said reduced portion and 
in alinement with said feed-spout to direct a 
blast of air against the powdered ore entering 
through said spout, substantially as described. 


739,869. PNEUMATIC STACKER. John 
Henry, Grand Forks, N. D. Filed Dec. 22, 
1902. Serial No. 136,270. 





a discharge-outlet for said pocket independent 
of said pneumatic devices. 














739,150. PNEUMATIC WATERWORKS. 
Edward L. Canon, Quitman, Ga. Filed Feb. 
21, 1908. Serial No. 144,393. 
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A pneumatic waterworks comprising a 


water-reservoir, an air-pressure chamber, a 
rotary air-pump, and a_ two-branched pipe 
with valves and air-cocks, one of said branch 
pipes communicating at one end with the 
water reservoir and the inlet for the air-pump 
and at its other end communicating with a 
pipe leading directly from the air-pressure 
chamber, and the other branch pipe communi- 
cating at one end with the outlet from the 
air-pump and at the other end with the air- 
pressure chamber substantially as described. 











740,133. COMPRESSOR FOR AIR-BRAKE 
SYSTEMS. Wilhelm K. M. Hilderbrand, 
Gross Lichterfelde, near Berlin, Germany. 
Filed Apr. 2, 1901. Serial No. 54,055. 








A compound air-compressor for air-brakes 
and the like comprising two single-acting low- 
pressure cylinders, two single-acting high- 
pressure cylinders and pistons, said low and 
high pressure cylinders being arranged at an 
angle to each other and with their axial lines 
converging downwardly, a crank-chamber, a 


crank-shaft therein, pistons and piston-rods 
connected with the crank-shaft, and a chamber 
between the cylinders at their upper ends 
common to the same and ports connecting said 
chamber with the cylinders, substantially as 
described. 


740,157. VALVE. Frederick Mertsheimer, 
Denver, Col. Filed Feb. 24, 1903. Serial 
No. 144,749. 

740,186. VALVE CONSTRUCTION. Louis 


Schutte, Philadelphia, Pa. 


Filed Oct. 28, 
1901. Serial No. 80,260 


AIR-BRAKE ATTACHMENT. Felipe 
O’Bannon and Frank J. Chamberlain, 
Albuquerque, N. Mex., assignors of one- 
third to George E. Lewis, Albuquerque, N. 
Mex.; said Chamberlain assignor of his re- 
maining one-third to said O’Bannon. Filed 
Oct. 11, 1902. Serial No. 126,939. 


740,306. 
B. 


An air-brake system, the combination with 
the triple-exhaust connections and the train- 
line, of means controlling communication 
between the triple exhaust and the atmosphere, 
and operating means therefor, said operating 
means comprising a cylinder having a by-pass 
and a piston in the cylinder, one end of said 
cylinder being in communication with the 
train-line and the other end having communi- 
cation with the atmosphere, and means acting 
in unison with the piston to control said at- 
mospheric communication. 


=. MOTORMAN’S VALVE FOR AIR- 
RAKES. John Shourek, Pittsburg, Pa. 
Serial No. 136,226. 


Filed Dec. 22, 1902. 
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We qualify those already 
at work for advancement or 
for a change of occupation, and 
enable young people to learn a pro- 
fession while supporting themselves at 
other work. All this we do by mail, and 
the success of our method is well known. 
We can train you in your spare time, 
and at small cost, for a position as Civil, 
Steam, Electrical, or Mechanical Engineer; 
Architect; Bookkeeper; Stenographer; Ad 
Writer; Show-Card Writer; French, German, 
or Spanish (by the I. C.S. Phonograph 
Method). Tell us which position interests 
you. Wewill send you full particulars, 
and free booklet **1001 Stories of Success.” 


INTERNATIONAL 
CORRESPONDENCE SCHOOLS 
Box 1132, Scranton, Pa. 











Westinghouse 


Air Compressors 





Compact 
Efficient 
Durable 





For Particulars address: 
Westinghouse Traction Brake Co. 


26 Cortlandt St., New York 
Manufactured by 
The Westinghouse Air Brake Co. 
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The Power of the 


Q2OTH CENTURY 


And this is the 


“<= BEST BOOK 


ON THE SUBJECT 
The Design and Construction 


of Oil Engines 


By Mail $2.00 With Full Directions for Erecting, Testing, Installing, Running 
Postpaid and Repairing. Fully Illustrated 




















SEND FOR OUR NEW ILLUSTRATED LIST 


SPON & CHAMBERLAIN, recunicar Boons 


122-125 LIBERTY STREET, NEW YORK, U. S. A. 











EMPIRE AIR TOOLS 








Pneumatic Motor Chain Hoists. 
Drills, Reamers, 
Center Grinders, 
Crane Motors, 
Portable Winches, 
Hoisting Engines. 





Our Goods are used by the 
U. Ss. GOVERNMENT 
in ALL NAVY YARDS 





_Send for Illustrated Catalog. 


EMPIRE ENGINE @ MOTOR CO. 
Office and Works: ORANGEBURGH, N. Y. 
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‘*WHY NOT ”’ 


USE THE 


DAKE REVERSING 
AIR MOTOR 


For changing your Crane 
from a hand to power one. 


THE MOTOR 


is easily applied, will run in any 
position and can be used 
with Air or Steam. 





Write for full information and blue prints to 


Dake Engine Co., 


GRAND HAVEN, MICH. 
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Me HE ENGINEERING AND MINING 
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Interests compressed air users. Sub- 


scription price, $5.00 a year, payable in advance ; 


Sample copies sent for the asking. 


foreign, $8.00. 


261 BROADWAY, 


NEW YORK. 
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MANUFACTURERS OF AND DEALERS 


IN 


COMPRESSED AIR 
MACHINERY 


WILL FIND 


“COMPRESSED AIR™ 











An Excellent Advertising Medium. 
It Reaches Those Who Want to Buy. 


ADVERTISING RATES UPON APPLICATION. 


“COMPRESSED AIR,” 


26 Cortlandt Street, 
NEW YORK. 

















COMPRESSED AIR. 


“COMPRESSED ATR INFORIIATION” 


A CYCLOPEDIA CONTAINING PRACTICAL PAPERS 
ON THE PRODUCTION, TRANSMISSION AND 
USE OF COMPRESSED AIR. 


EDITED BY 


W. L. SAUNDERS, 
M. Am. Soc. C. E. 


PUBLISHED BY 
“COMPRESSED AIR.” 
26 Cortlandt Street, New York. 





This book contains about 1,200 pages, nearly 500 illustrations, and 75 tables. 

The principal claim to recognition rests on the practical character of the 
material, as ‘‘Compressed Air,” from which these papers have been compiled, 
has endeavored to record the every day experiences of engineers familiar with 
the handling of compressed air apparatus. These experiences cover a wide field, 
and are not simply the opinions of a few men but those of many, hence it is 
believed that the collection of this data in one book will prove of service to the 
engineer and student. 


The Editorials and other Writings of the Editor of “Compressed Air,” Covering 
a Period of Five Years, are Printed in this Book. 


NOW READY FOR DELIVERY. 


PRICE OF COPY, $5.00. - POSTAGE FREE. 
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The Caskey Portable 
PNEUMATIC PUNCH. 


FOR LIGHT AND HEAVY WORK. 


Saves exactly half the space in length 
needed to do the same work with a sta- 
tionary power punch. 

Saves more than half the labor, only one 
man being required, who can readily do 
more work than several men on stationery 
machine. 

Saves expense of drilling on many lines 
of work that cannot be done on power punch. 

Avoids much inaccurate work, being so 
much more easily guided and controlled in 
the hands of one man than a sheet or beam 
moved by several men at once. 

Construction is extremely simple, insuring 
low cost of repairs. 

Prices, references, and all further informa- 
tion, on application to the builders. 


F.F.Slocomb & Co., 


WILMINGTON, DELAWARE. 


Built in four sizes. Cut shows size I. 








PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 





MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL, OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps. 


sases----- HK, PORTER COMPANY, - - 640 Wood St., Pittsburgh, Pa. 
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Sullivan Compressors 

















UNITE 
EVERY ELEMENT 
OF DESIGN AND 
CONSTRUCTION 
NECESSARY TO 
INSURE PERFECT 
SATISFACTION 





















Sullivan Machinery Co. 


135 Adams Street, Chicago 





71 Broadway, New York 












ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering. 


ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1. 








“ Probably the highest technical authority 
in Journalism.” —EAGLE, Brooklyn, N. Y. 





THE ENGINEERING NEWS Company® 
220 BROADWAY, NEW YORK. 
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Did You Ever Use 
Press Clippings? 





Do you want everything printed in the News 
papers, Magazines and Trade Press of the 
United States and Canada on any particular 
subject? 

Send us your order, describing what you 
want us to clip, enclose $2.00 and we will 
send you our service, for one month, mailing 
you de aily or weekly all clippings found on 
your topic. We Read and Clip about 25,000 
Publications each month. 
MANUFACTURERS can learn where there 
is a market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliable tips 
which lead to business brought in on the 
follow-up plan. 

ANYONE can gather all that is printed about 
matters of immediate interest, the latest and 
best thought from many sources. 





UNITED STATES PRESS 


CLIPPING BUREAU 
153 La Salle St. Chicago,U.S.A. 


sais Send for our Booklet..... 











WHEELER CONDENSER & ENGINEERING CO. 


kins or MOLDING MACHINES 


FOR CASTINGS, RANGING FROM 
THE LIGHTEST HARDWARE TO THE 


Plates for Tunnels 
IN FLASKS 26 'x79''x18" 
AT THE RATE = = TONS A DAY 


PATTERNS ON 
DRAPER-TABOR HAND RAMMED 
MACHINES STAY UP AT THEIR 
PROPER HEIGHT ABOVE STRIPPING 

PLATE, a ATTENTION. 


Send for Catalogue 


THE TABOR MFG. CO. 


18th & Hamilton Sts., Philadelphia, Pa. 


CHICAGO OFFICE: 
30-32 South Canal Street 
w wv 
The Tabor Mfg. Co. Schuchardt & Schutte 
49, Deansgate, Berlin 
Manchester, Eng. Fenwick Freres, Paris 





NEW YORK. 


and 
STATIONARY 
SERVICE. 





SURFACE 
Mounted on 
and 


Circulating 
Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 





WHEELER’S PATENT FEED WATER HEATER 


CONDENSERS 


Combined Air 


WHEELER ADMIRALTY 
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The Stearns-Roger Manufacturing Company, 
) CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants _—_—_- 
~___ _Compressed Air Plants of any capacity. 
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ROGER’S ITIPROVED CRUSHING ROLLS. E 


Patented in the United States and Foreign Countries. 






“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 





Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. | 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. 8. A. 
— — v i ———s 
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GPOPOPPOIODIE 

THE 

} ENGINEERING 
} T MAGAZINE 


publishes the best original articles 
by the highest authorities on all 
phases of current engineering 
progress. 

Additional and exclusive feat- 
ures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 
and industrial journals; Current 
Record of New Technical Books; 
Industrial News; latest Improved 
Machinery and new Trade Liter- 
ature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
120-122 Liberty St., New York. 
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NOW 


LARCE 8vo. ABOUT @G@ 


700 PACES. - 

600 HANDSOME [fi (om 

ILLUSTRATIONS. . 
By 


CARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 
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AIR COMPRESSORS 


ALLSTYLES—ALL SIZES 


EMBODYING LATEST 
IMPROVEMENTS 





ROCK DRILLS 
McKIERNAN DRILL CO. 


170 BROADWAY, NEW YORKCITY 
WESTERN REPRESENTATIVES ! 
CONTRACTORS’ SUPPLY & EQUIPMENT CO, 
232 FIFTH AVE., CHICAGO 











PRESSEDAIR 


ND ITS 


ATION TIONS uses for power purposes in min- 
y APPLICA  6©_ing and engineering work ; 
'SCy 2 Ox 
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COMPRESSED AIR, 26 Cortlandt St., New York 


A 


COMPRESSED AIR : 


ITS USES AND APPLICATIONS 


A complete treatise on Com- 
pressed Air, comprising its phys- 
ical and operative properties from 
a vacuum to its liquidform. Its 
thermodynamics, compression, 
transmission, expansion, and its 


air blasts for cleaning and paint- 
ing. The Sand Biust, air lifts, 
pumping of water. acids and 
oils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed air is a most conveni- 


ent and economical vehicle for work—-with air tables of compression, expansion and physical 
properties, Copies of this book will be sent prepaid to any address on receipt of price. Address 


pneumatic motors, shop tools, 














COMPRESSED AIR. 


COOPER- 
CORLISS 
ENGINES 














FOR ALL POWER PURPOSES 





Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


att C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 








BRANCH OFFICES : 


NEW YORK 
1023 Havemeyer Building 
F, W. IREDELL 
BOSTON 
411 Weld Building 
B. A. CHURCH 
_ » | ATLANTA 
507 Gould Building 
E. W. DUTTON 





CHICAGO 
1436 Monadnock Block 
J. HOLT GATES 
































COMPRESSED AIR. 




















Swiftness. 


The speed of pneumatic hammers puts a tremendous strain 
on them—“‘they kick themselves to pieces,’’ one workman says. 
But the swiftest of all are just the ones that don’t. 


Keller 
Pneumatic 
Tools 


are as famous for their durability as for their wonderful’speed. 
Days, nights, and Sundays— work them as hard as you like, and 
still they keep out of the repair-shop. 










Write for our new catalogue, and booklet on the 
‘“Care and Use of Pneumatic Tools.”’ 





. 
PHILADELPHIA 


PNEUMATIC TOOL CO. 
21ST. EALLECHENY AVE.., 
PHILADELPHIA. 

NEW YORK CHICAGO ~~ PITTSBURGH 
SAN FRANCISCO . BOSTON 
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She BLAISDELL 


possess distinctively original features in 


not found in other makes. 


BRADFORD, PA. 





Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell Machinery Co., 





Class F, Steam-driven Two-stage Air Compressor, 








sed tz. Officers of all Railroads 


Cee queemand THE POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 
THE OFFICI AL Advertising rates on application. 
RAILWAY EQUIPMENT pesei{inew et) 


ptive of freight and pas- 


REGISTER theeUr cars of the Railways aud Private Companies im 


nited States, Canada and Mexico. 
Subscription Price, @5.00 per annum. Single copies, 1.00, 
SHE RAILWAY EQUIPMENT & PUBLICATION CQ 
24 Park Place, New York, 





AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE. 


Clayton Air Compressor Works, 


114 to 118 Liberty Street, 
NEW YORK. 








SMALL, HIGH and LOW DUTY 
3-CYLINDER AIR COMPRESSORS 


Light, compact, vertical, electrically 
driven. 


Seamless Steel Flasks, Leather Packings 
and Special Valves. In stock ready for 
immediate delivery. 

THE “ LONG-ARM”’ SYSTEM CO, 
CLEVELAND, O. 









































Bound Copies Vol. 7 
“COMPRESSED AIR” 


CONTAINING VALUABLE 
COMPRESSED AIR INFORMATION. 


$2.00. 


Forwarded Postpaid on receipt of Price. 
“COMPRESSED AIR,” 
26 CORTLANDT STREET, NEW YORK. 














PATENTS 


procured promptly and with care in all countries 
Trade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 
220 BROADWAY, NEW YORK. 


























= ROCK DRILLS 


WORKING AT 360 FT, LEVEL 
WHITNEY REDUCTION CO. 
GOND HILL, N. C. 











THE 


INGERSOLL-SERGEANT 


DRILL CO. 


| PHILADELPHIA, PA. CLEVELAND, OHIO 26 Cortlandt Street, N. Y. 
| PITTSBURGH, PA, CHICAGO, ILL. 
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Chicago Pneumatic 
Tool Co. 


General Offices : 
Fisher Building, CHICAGO. 


Eastern Offices: 
95 Liberty Street, NEW YORK. 





We carry the best and 
most complete stock of 


Pneumatic Appliances 


on the market—those which possess 
the time-tried reputation gained from 
continuous and satisfactory service— 
and can fulfill your requirements 
satisfactorily. 





Write for our Catalog. 


AIR COMPRESSORS TCAPACHLISSY It will interest you. 

















The Very Latest 


THE BABY TORPEDO ROCK DRILL 


The Only Rock Drill Fitted With Corliss Valves. 
Especially Constructed to Drill Hard Rock. 
LIGHT. VERY STRONG. POWERFUL. ECONOMICAL. 
Manufactured By 


RIX COMPRESSED AIR & DRILL COMPANY, 
396 Mission Street, = = San Francisco, Cal. 











AIR COMPRESSORS 


FOR OPERATING 
ad D8) Pe om cele) Bs 
HOISTS, ROCK DRILLS, 


and every other application of Compressed Air. 


BREWERS’ AIR PUMPS, 
AIR LIFT SYSTEM. 


AMERICAN AIR COMPRESSOR WORKS, 


Send for Catalogue. 26 Cortianotr Sracet, N.Y 
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